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NEWS. 


CHIP BAULKS 


HACKERS 


Intel’s new 128K (16K x 8) Keyed Access EPROM 
employs a data protection mechanism to increase 
software security and also prevent systems from 
executing unauthorised software. 


Known as the 27916 KEPROM®, 
the device is pin-compatible 
with the 27128EPROM andcan 
be configured in three different 
ways to allow its special fea- 
tures to be customised for in- 
dividual application require- 
ments. 

In the KEPROM configura- 
tion (selected by programming 
a special EPROM bit), the 
27916 prevents improper ac- 
cess by implementing the pro- 
tection mechanism that locks- 
out unauthorised users. Only 
those authorised to access the 
device's contents — by using 
an initialisation sequence 
called Authentication Hand- 
shake — can freely read the 
stored data. 

The Handshake involves two 
KEPROM-configured devices 
that communicate with each 
other according to a verification 
protocol. Initially, one device 
sends its encrypted key to the 
second device for comparison; 
if the comparison is true, the 
KEPROMs change roles and 
the procedure is repeated. Ifthe 
second comparison is un- 
favourable, the data in both 
devices is unreadable. 

All KEPROMs contain en- 
cryption circuitry which imple- 
ments a proprietary logic com- 
bination of a random number 
and a Key. The Key is a con- 
fidential user-unique 64-bit 
number, programmed into a 
special portion of the device; 
without knowing this Key, no 
unauthorised user can access 


the memory array. Since the 
Key provides ultimate security 
of the software, it cannot be 
read and is known only to the 
system/software designer. 

The second 27916 con- 
figuration, ‘Key Manager’, is 
used in a system where there 
are many KEPROMs. This 
special configuration can ac- 
complish the Authentication 
Handshake with differently- 
Keyed KEPROMs and unlock 
only those which are authorised 
to be used in the Key Manager's 
system. The Key Manager is 
capable of handshaking with 
up to 1024 different Keys. 

In the third configuration, 
'27128', the 27916 device is 
fully erasable and re-program- 
mable, and resemblesits27128 
EPROM-only counterpart in 
every respect. All standard 
27128 modes are available for 
use in this configuration. 

The 27916 is fabricated 
using Intel's HMOS-E process 
and has a JEDEC-approved 
industry-standard pinout. 
Device characteristics include 
a 250ns access time; com- 
patibility with the 8 MHz iAPX- 
186 processor and 12 MHz 
8051 family; and an intelligent 
Programming Algorithm for fast 
EPROM programming. The 
27916 also has a standby mode 
which reduces power con- 
sumption without increasing 
access time — standby current 
is only 40mA. O 
* KEPROM is a trademark of the 
Intel Corporation. 


COMAL FOR BBC MICRO 


COMAL, the internationally approved educational 
microcomputer language, is now available for the BBC 
Micro in a ROM-based version from Acornsoft. 


COMAL, a high-level langu- 
age similar to BBC BASIC and 
Pascal (but drawing onthe bet- 
ter features of both), has al- 
ready been chosen by a 
number of European countries, 
including Ireland, Denmark 
and Sweden, as their official 
language for secondary school 
computing. It is also approved 
foruse in Scotland, and the USA 
is also proving an enthusiastic 
market. 

Unique amongst computer 
languages, COMAL is being 
nurtured under the guidance of 
‘Standardisation and Develop- 


ment Groups’ — twice-yearly 
meetings of all parties con- 
cemed with COMAL’s applica- 


tion, implementation, improv- 
ment and conformity between 
versions. 

COMAL is user-friendly and 


minimises bugs by drawing 
attention to syntax errors as 
lines are entered. It also checks 
structure before the program is 
run. A block structured lang- 
uage, COMAL is said to natur- 
ally promote good programming 
practice. It also provides exten- 
sive parameter passing facilities 
for procedures and functions, 
supports reals, strings and 
multi-dimensional arrays, and 
simplifies file I/O through ex- 
cellent file-handling facilities. 
Acomsoft COMAL comes on 
a 16K ROM for the BBC Micro, 
and includes a very com- 
prehensive 440 page user 
guide with sections for both the 
beginner and the experienced 
programmer. Price: £49.95 incl 
VAT. Extra User Guides: 
£10.00 each. Oo 


MICRONET CHARGES UP BUT NEW 


SERVICE OFFERED 


Micronet 800 have raised subscription charges from £8 
per quarter to £10 per quarter. 


This is the first price rise since 
the launch of the service in 
March 1983, but the past two 
years have seen many enhan- 
cements to the service. The 
extension of local call access 
now enables subscribers to 
benefit from substantially lower 
running costs, and the mailbox 
service became nationally 
available last October, allow- 
ing customers to exchange 


electronic mail at local call 
rates. 

Coming shortly will be the 
Gallery, allowing any Micronet 
member to have complete edit- 
orial control of a page of up to 
26 frames on the Micronet 
database and in the Autumn 
Chatline services will become 
mainframe-based providing a 
real-time, subject-divided and 
faster Chatline service. 


ZILOG PREPARE RELEASE 


OF SUPER 8 SINGLE 


CHIP MICRO 


The Zilog Z8 family of single chip microcomputers is to 
get anew member — the Super 8. 


The present Z8 range consists of 
several MCUs, among them the 
Z8601 with 2K ROM, and the 
Z8603 prototyping device with 
EPROM interface. 

The Super 8 is an enhanced 
specification Z8, and Zilog’s 
‘Rumour Control’ department 
inform us that although the first 
silicon prototype hasn't worked 


— something not too unusual — 
further iterations are expected 
soon. 

An interesting fact, is that an 
iteration scheduled for Novem- 
ber of this yearis to carry aForth 
Kemal, and we are told that a 
Super 8 running Forth will sign- 
ificantly out-perform a Z80 run- 
ning machine code. 
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Could Zilog be planning a 
new push on Forth? Zilog’s John 
Chewter predicts a new ‘Forth 
explosion’ in the near future, 
although it is difficult to guage 
the extent of Zilog's activities. 

Prelininary specifications for 
the Super 8 feature in the latest 
Zilog Component Data Book, 


but no release date is 
suggested. 

JC 

Roman Iwanczuk is to be 


Zilog's Super 8 specialist: read 
his article on the Z800 family this 
issue. 


FIG FORTH FOR 
THE AMSTRAD 


Kuma Computers have now released a version of FIG 
Forth for the Amstrad CPC464. 


Kuma Forth for the CPC464 is a 
comprehensive implementa- 
tion of FIG Forth with many fea- 
tures added to allow extensive 
use of the facilities provided by 
the Amstrad. 

Specific features of Kuma 
Forth rarely found on other im- 
plementations are: 


@ Floating Point 

@ String facilities 

@ Real Time Clock 

@ Function Key Suport 

@ Genuine cursor con- 
trolled Screen Editor 

@ Tape based Virtual 
Memory System 

@ Stack Printing Utility 

@ Primitive Word Gener- 
ation 

@ Fully compatible with 
ROMs & RSXs 


A comprehensive, 120 - page 
manual is supplied with the 


cassette which includes an 
introduction to Forth, program- 
ming techniques, extensions 
and a glossary of words used 
in Forth. 

Jon Day, Sales Manager of 
Kuma said: “Our version of FIG 
Forth has been fully implemen- 
tedon the Amstrad, taking max- 
imum advantage ofthe facilities 
offered by both the language 
and the micro. It brings all the 
benefits of this powerful lang- 
uage within the reach of every 
Amstrad user, whether they are 
experienced or novice Forth 
programmers’. 

Kuma Fig Forth for the 
Amstrad costs £19.95 including 
VAT and is available from all 
good microcomputerstores. For 
further details of this and the full 
range of Amstrad software from 
Kuma contact Jon Day, Kuma 
Computers Ltd, 12 Horseshoe 
Park Pangboume, RG8 7JW. 
Tel. 07357 4335. fa] 


THE ATARI 130XE — 


128K FOR £170 


Atari’s new machine — the 130XE — is cheap, and 


there’s no denying it. 


For a machine retailing at just 
under £1770, the 130XE has an 
impressive specification and 
offers full compatibility with the 
Atari 400, 800, 600XL and 
800XL micros. 

Although the 130XE’s 6502c 
processor is clocked at a mod- 
erate 1.79MHz, the machine is 
capable of displaying 256 
colours simultaneously, and 
offers 11 different display 


modes although display resolu- 
tion is a conservative 390 X 
192 pixels. 


Other features include: 


Serial I/O port 
Composite video output 
Cartridge slot 

2 on-board A to D 
convertors 

Inbuilt disk interface 

5 text display modes 


All Atari peripherals are com- 
patible with the 130XE. 

For further details contact 
Angela Oakes/Roger Cox on 
01 493 0000/821 5555. O 


NEWS 


DISK-DOUBLER COULD BE 


A TROUBLER 


MGA Microsystems of Tenterden in Kent, have come 
up with a neat gadget that cuts Write-Enable notches 
into 5.25-inch disks, permitting the reverse side of 
single-sided floppies to be used. 


Retailing at a conservative 
£4.95 excluding VAT, the Disk- 
Doubler is reckoned to be the 
first device of its kind available 
here in the UK. Similar tools 
have been around for some 
time in the USA, but as Jon Gurr 
of MGA points-out, prices are 
high: "We've been looking at 
disk-notchers for five years, and 
the only problem was cost. Even 
now, companies in the States 
are asking between fifteen and 
twenty dollars!” 

The Disk-Doubler is said to 
offer ‘significant savings’ by 
effectively doubling the 
capacity of ‘notched’ disks. Do 


note, through, that single sided 
disks are sonamed because the 
reverse side is of dubious 
quality, and is not covered by 
guarantee. Astute Computing 
Today readers might argue that 
the veracity of diskette surfaces 
can be tested. However, I 
would counter-argue that wise 
distrust is the parent of 
security. 

With proverbs like these, 
who needs statistics? 

MGA Microsystems is at 140 
High Street, Tenterden, Kent 
TN30 6HT. Tel. 05806 4278. 
Jc Oo 


SHURELY SHOME MISHTAKE! 


We at Computing Today are 
well aware that People Who 
Live In Glass Houses Shouldn't 
Throw Stones, but this month's 
Grauniad award for good spel- 
ling must surely go to the 
unknown Yapanese originator 


of the diagram below. 
‘Regurator’ is almost but not 
quite pemmissible, but’Reference 
Onry'? On an official stamp?? 
Really! 
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NO CUSTOMS DUTY 


| ON SOFTWARE 


HM Customs and Excise have announced that, by vir- 
tue of a European Council resolution, imports of com- 
puter ‘carrier media’ (eg magnetic tapes and disks) can 
be valued, for customs duty purposes, as if they were 


unrecorded. 
The cost or value of the data or 
information on the tape or disk 
may be ignored. This change, 
which came into effect on the 
lst of May 1985, does not apply 
to valuation for VAT. 

An amendment to the Cus- 
toms notice on software and 


media, Customs Notice 252, 
will be issued in due course. 
Meanwhile, traders who re- 
quire further information should 
contact HM Customs and 


Excise Valuation Branch, Vintry -, 


House, Queen Street Place, 
London EC4R 1 QB. 


o= 


= 


MOBILE CAREERS 
ADVICE CENTRE 


People wanting a job in computing will now be able to 
learn about the industry at first hand. 


Computeach Intemational Ltd, 
the computer training specia- 
lists, have introduced a new 
mobile careers advice centre to 
tour the country. 

The former Midland Red 
single decker bus has been 
completely re-fitted with video 
and computer equipment to- 
gether with tables and seating, 
and a team of Computeach 
careers and computer training 
representatives will accom- 
pany the mobile advice centre 
throughout the United Kingdom. 
They will be calling at main 
towns and cities to advise peo- 
ple about careers in computing 
together with computer training 


courses. 
The bus is expected to start 


its tour in the next few weeks in 
the South West of England. 
Roger Walton, group marketing 
director said: “People prefer to 
see at first hand what com- 
puters and computing is about. 
“By taking our advice centre 
on the road we can help dispel 
many of the myths that exist 
about careers in computing”. 


Further information from: 


Computeach Intemational 
Ltd, 

8th Floor, 

Metropolitan House, 

1 Hagley House, 

Five Ways, 

Birmingham, 


B16 8TG. oO 


TEACHING WITH TATUNG 


If you have tried writing educational programs for your 
school or for the general market, you may have found 
that standard programming languages such as BASIC 
are unsuitable for presenting large quantities of infor- 
mation, or for assessing answers in plain English. 


Microtext is a package de- 
signed specifically for the 
development of Computer As- 
sisted Leaming (CAL) pro- 
grams and a Version of 
Microtext for the Tatung Eins- 
tein has been written by Trans- 
data Limited enabling Einstein 
users to produce educational 
programs simply and quickly. 
Microtext has a full screen 
colour editor for input and alter- 
ation of screens of information. 
The flow between, and the pre- 
sentation of the screens is con- 
trolled by a set of simple 
commands. Special Response 
Matching facilities are pro- 


vided to enable answers to be 
processed, and to determine 
whether or not the correct 
answerhas beengiven. Reports 
on the students’ progress and 
scores can be written to files for 
later assessment. 

Existing microtext imple- 
mentations for the BBC ‘B’, CP/ 
M80, CP/M 86, and soon to be 
announced MS-DOS version, 
mean that programs written in 
Microtext will run on a large 
number of popular micros. 

Microtext forthe Tatung Eins- 
tein cost £47.00 and is avail- 
able from Transdata Limited. 
Tel. 0705 49556 a 


NCC HELPS YOU REGISTER 

UNDER DATA PROTECTION ACT 
Registration under the Data Protection Act (1984) will 
be required of all organisations holding and auto- 
matically processing personal data — data relating to 
living individuals — during a six month period starting 


in the autumn of 1985. 


Failure to register is an offence, 
leaving an organisation open to 
an unlimited fine. What do you 
have to do? What are the key 
decisions to be taken? What 
help do you need to complete 
the registration forms? What are 
the pitfalls to watch out for? 
What follow-up measures will 
be needed? To help organisa- 
tions deal with these problems, 
the National Computing Cen- 
tre (NNC) will be running a 
series of seminars in locations 
throughout the country during 
the period 9th-20th September. 

NCC specialists in data pro- 
tection have been consulting 
with the Govemment and in- 
dustry at all stages leading to 
the passing of the Act. Subse- 
quently they have been in close 
contact with the Registrar (ex- 


NCC Deputy Director, Eric 
Howe), and with numerous 
organisations which have taken 
the lead in working on the prac- 
tical implementation of the Act. 
The knowledge arising from all 
this work will be available to 
seminar attendees. 

The NCC believes that the 
Act represents an important 
step forward in the protection of 
data conceming individuals 
and that compliance with the 
Act will not be too burdensome 
for those who approach the 
matter systematically. The 
seminars will offer practical 
guidance to organisations at 
this critical stage in responding 
to the requirements of the Act. 

For further information con- 
tact the Seminar Administrator 
on 061-228-6333. O 


EPSON PORTABLE 
PRINTER UNDER £100 


New from Epson is the P-40, an 80 column thermal dot- 
matrix, battery or mains operated printer. 


The P-40 is available with either 
Centronics or RS232 interface, 
with a print speed of 4cps. 
Included in the price is a starter 
pack containing a free mains 
adaptor, an operation and con- 
figuration guide, and sample 


programs for most micros. 


@ Formore details contact VSI 
Electonics, Roydonbury Indus- 
trial Park, Horsecroft Road, 
Harlow, Essex CM19 5BY. Tel. 
0279 28666. O 
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FIRST EUROPEAN PERSONAL 
ROBOTICS CONFERENCE 


AND EXHIBITION 


The first European Personal Robot Congress is being 
held in London at the beginning of July. 


Co-sponsored by the IEE, 
British Personal Robot Manu- 
facturers Group and Practical 
Robotics, the three day event is 
to consist of a Conference look- 
ing at the personal robot 
market, technical develop- 
ments and the industry in 
general. Speakers from Europe 
and the USA complement some 
of Britain's foremost experts in 
this area. 

Running in parallel with the 
conference are a series of 
specialist workshops and an 
exhibition showing the best in 
personal robotics. The UK finals 
of the Micromouse competition 
and final heats of the World 
Robot Ping-Pong competition 


will be held at the same time. 
The fee for the conference is 

£250 per delegate plus VAT, 

which includes all conference 


documentation, technical 
sessions, exhibition, refresh- 
ments, pre-luncheon drinks 
and luncheon. 

For further information 
contact: 


Miss Louise Marriot 

Oyez Scientific and Techni- 
cal Services Ltd 

Bath House 

3rd Floor 

56 Holbom Viaduct 
LONDON 

EC1A 2EX 

Telephone: 01-236 4080 
Telex: 888870 


SEESCAN ANNOUNCE 
NEW IMAGE PROCESSING 


SYSTEMS 


Seescan, a design and consultancy company 
specialising in image processing systems have 
added two new systems to their range. 


The RD2566 and RD2567 incor- 
porate a 256 x 256 x 6 bit 
(RD2566) or 7 bit (RD2567) 
framestore with an on-board 
Z80 processor running at6 MHz 
(8 MHz optional). The systems 
have RS232 and BBC 1MHz 
bus interfaces for terminals, 
powerful graphics facilities and 
an extensive software develop- 
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ment package which allows 
users to develop software easily 
to customise their system. The 
graphics facilities include user 
definable overlays and look-up 
tables which can be _ pro- 
grammed to perforrn contrast 
enhancement and gamma cor- 
rection. Both the RD2566 and 
RD2567 have eight bit video 


NEWS 


aa 


NEW PERIPHERALS FOR 


ENTERPRISE 


Enterprise Computers have announced arange ofnew 
peripherals and cables for the Enterprise 64 micro. 


The peripherals are the EP80+ 
dot matrix printer (£239.95), a 
Colour monitor (£349.95), and 
a Joystick interface (£9.95). 

The printer is manufactured 
under the Enterprise label by 
Mannesman Tally, and has a 
built-in 2K RAM pack capable 
of downloading user-defined 
characters. The resident 
character set offers a range of 
printing styles and will print 
high-resolution graphics. 

The monitor, also under the 
Enterprise label, is manufac- 
tured by Microvitec. It has a dot 
pitch of 0.43mm, tube resolu- 


tion of 653 x 585 pixels and 
allows full use of the 80 column 
text mode. The Enterprise mon- 
itor also includes an on board 
speaker and the ability to trans- 
fer the computer sound output 
to an extemal amplifier. 

The joystick interface plugs 
directly into the Enterprise con- 
trol ports, and permits the use of 
any standard 9 pin D ring inter- 
face joystick. 

Enterprise have also pro- 
duced a colour/sound monitor 
cable, a parallel printer cable 
and a serial/networking cable. 


outputs allowing the user to 
display 256 shades of grey. It is 
possible to expand the RD 
systems by adding three extra 
frames of image memory. 


The software supplied with 
the system includes a Z80 mon- 
itorandZASSM — aZ80 assem- 
bler. The Z80 monitor is acces- 
sed via a terminal connected to 
the RS232 port or via the 1MHz 
bus of the BBC Microcomputer. 
It includes full screen memory 
editing facilities, copy and fill 
commands as well as an in-line 
assembler. ZASSM compiles 
Z80 assembler files written 
under a suitable word pro- 
cessor. Compiled files can be 
downloaded into framestore 
User RAM and executed. 

Seescan was formed by re- 
search fellows of Cambridge 
University to market their exper- 
tise in image processing. Be- 
sides the RD systems, Seescan 
also manufacture a very power- 
ful high resolution monochrome/ 
colour image processing system. 
As a service to customers, 
Seecan offer an applications 
software design capability for 
the RD systems. 


@ For further information con- 
tact Dr Philip Gaffney on 0223 
314553 / 61376. 


AUCTION TO AID 
FAMINE RELIEF 


Software donated by leading software houses is to go 
underthe hammer atan auctionin support of Ethiopian 
famine victims. 

The auction is to take place at 

the headquarters of the Greater 


London Council, County Hall, 
on Saturday June 15th, com- 
encing at 11.00am. 

Old and unwanted software 
issoughtby the organisers ofthe 
event, Soft Aid and Computer 
Trade Weekly, and all software 
should be sent to: 


Specialist Retail Press Ltd. 
Business Technology Centre 
Bessemer Drive 

Stevenage 

Hets SG1 2DX 

Tel. (0438) 316561 


OLIVETTI/BRABHAM 
FORMULA 1 PARTNERSHIP 


LORDS COMMITTEE APPROVE ESPRIT 
WITH RESERVATIONS 

In a report recently published, the House of Lords 
Select Committee on the European Communities 
approves ESPRIT (European Strategic Programme for 
research and development in Information Technology) 
as avaluable initiative deserving support, but the Com- 
mittee say that some of Esprit’s assumptions and cer- 
tain aspects of the way itis runneed to be re-examined. 
And they warm against unrealistic expectations of what 
Esprite alone can achieve. 


Although the computer that controls the Brabham- 
BMW’s team car is not made by Olivetti, or Acorn for 
that matter, the Olivetti logo will be a familiar sight on 
the Grand Prix circuit over the next three years. 


Executive Vice President for 
Operations said: “Formula 1 
racing appeals to an ever in- 
creasing number of people, 
and one in which the high 
technology in which Olivetti 
specialises is a decisive factor. 
Our partnership with Brabham 
BMW further expands our in- 
volvement in the sport; we are 
already responsible for pro- 
cessing results of both qualify- 
ing rounds and Formula 1 
races’. 


Olivetti is backing the Brabham 
drivers Nelson Piquet and Fran- 
cois Hesnaultin their challenge 
tothe Maclaren team’s domina- 
tion of Formula 1. 

Behind the scenes, Olivetti 
engineers are working with 
Bemie Ecclestone’s Brabham- 
BMW team to apply computer 
technology to the solution of the 
complex problems that  sur- 
round the development of a 
winning Formula | car. 

Vittorio Levi,  Olivetti's 


The Committee say that points 

in ESPRIT’s favour include: 
@ itis the first attempt to set 
up a complex but vital EEC- 
wide collaborative project 
involving the private sector. 
@ it has proved a catalyst 
for important collaborative 
joint ventures between Euro- 
firms more used to compet- 
ing against each other. 
@ it may help close the 
technolgy gap between 
Europe and Japan and 
America; 
@ it may win back for Euro- 
manufacturers a sizeable 
part of the European market 
for Information Technology 


@ ESPRIT project assess- 
ment is poor; too academic 
and not commercial enough 
@ small firms are not get- 
ting enough encourage- 
ment or a fair share of Esprit 
funds 

@ ESPRIT is taking limited 
EEC research funds away 
from other important re- 
search areas such as bio- 
technology 

@ ESPRIT is not putting 
enough stress on software 
@ ESPRIT monitoring is 
poor. It lacks a “presiding 
genius” to pull its miscel- 
laneous projects together. 


The Committee say that Esprit 
cannot succeed without; 
(a) agenuine Eurocommon 
market which at present 


products. 


The Committee’s criticisms of 
ESPRIT include: 


@ too little thought has 
been given to exploiting 
ESPRIT's researches and to 
producing products for the 
market place 

@ there is duplication bet- 
ween ESPRIT and similar 


rates of progress is a long 
way off. 

(b) policies to tackle the 
serious shortages of skilled 
manpower qualified to work 
with the new technologies. 
(c) large-scale support for 


national programmes like commercial product 
the UK's Alvey programme development. Oo 
YOUNG ENTHUSIASTS 
GET BCS BACKING 


The Council of the British Computer Society has 
launched an Association of Young Computer 
Enthusiasts aimed at providing an educational and 
ethical framework for computing activities by people in 
the 16 to 18 years agegroup. 
The Council's move results from 

recommendations made at the 


Further details from: 


Members’ Congress atReading dete ace 
University in March this year, The British Computer Society 
and comes partly as a conse- 1S Manahiela Siact 
quence of the Royal Charter, London W1M OBP 


granted in July 1984, which 
implies public responsibility on 


Tel. (01) 637 0471 


behalf of the Charter holders. Jc Oo 


TIMBER-SAVING PAPER 
FOR ROUTINE LISTING 


Available from Action Computer Supplies is a new 
addition to the range of continuous listing paper, 
Checklist, manufactured by Standard Check Book. 

Checklist is made by a thermo- 
mechanical process which pro- 
duces strong, low-cost paper 


with good opacity, ideal for 
routine listings. 
“The  thermo-mechanical 
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Price per 2,000 sets of plain, 
one-part, llin x 9.50in is 
£12.90 and llin x 14.50in, 
£16.10. 

Action Computer Supplies 
are at, 6 Abercom Trading 
Estate, Manor Farm Road, 
Wembley, Middlesex 
HAO 1WL. Tel: 01-903 3921. 


process not only produces 
good, economical paper, but 
helps with timber conservation” 
says Action Sales Director Dick 
Sheppard. "TMP, as it's called, 
utilises about 96 per cent of 
each tree for paper, as against 
less than 60 per cent for the 
standard chemical process”. 
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LEGO UNIVERSAL 
BUGGY FROM GRIFFIN 


Suppliers of Lego Technic Kits, Griffin and George, 
have added the outstanding Lego Universal Buggy to 
their range. 


NEWS 


Neen ee 


FULL PRESTEL 
FOR ATARI USERS 


Full PRESTEL facilities for ATARI users — that's the 
welcome news from modem manufacturers MIRACLE 


TECHNOLOGY (UK) LTD. 


As a builld up kit it is ideal for 
computer control leaming but 
the adaptability of Lego will 
give the buggy a wider appeal 
among technology teachers 
who will find the design-and- 


build capability of Lego in tune 
with todays teaching methods. 
Price £25.95. 


@ Furtherdetails from Nick Swift 
on O01 997 3344 Ext 311. 


Forthe first time, with their Multi- 
Viewterm/Datatari modem 
interface and software pac- 
kage, all PRESTEL facilities are 
available to the Atari owner 
who up until now has had to 
make do with the very limited 
access given by the 850 
interface. 

Now the 850 interface — 
restrictive because of its inabil- 
ity to handle split baud rates — 
is no longer necessary. The 
Multi- Viewterm/Datatari pac- 
kage allows baud rates of 1200/ 
75, 75/1200, 1200/1200 and 
300/300, and includes both 
ATARI 13-way peripheral port 
plug and standard 25 way plug 
to fit the Miracle Technology 
World Standard modems — 
and a large number of other 
modems too. 

The Datatari interface and 
Multi- Viewterm disk-based 


software give the Atari owner 
notonly access to PRESTEL and 
other previously inaccessible 
Viewdata systems, but also to 
Electronic Mail, Telex, Data- 
base and User-User com- 
munications — and allow Tele- 
software Downloading. 

The package can be used 
with ATARI models 400, 800, 
600XL, 800XL, 65XE, 65XEM, 
65XEP, and 130XE. 

Multi- Viewterm/Datatari will 
bestocked by alarge numberof 
Atari main dealers including 
the biggest hardware and 
software suppliers to the UK 
Atari community, Silica Shop 
and Software Express. By mail 
order, the package costs 
£59.95 inc VAT (+£1.15 UK 
P/P) from Miracle Technology 
(UK) Ltd., St Peters Street, 
Ipswich IP] 1XB. Tel 0473 - 
50304. 


CPU OFFER DAISY-WHEEL 
FOR UNDER £250 


Despite the EEC’s recent tariff increases on imported 
typewriters and printers, CPU Peripherals Limited has 
released a high quality, professional daisywheel prin- 


ter for a retail price of just £249. 


Designed primarily for word- 
processing applications, the 
new Uchida DWX-305, priced 
at £249.00 is undoubtably the 
most competitive model in its 
category of high quality daisy- 
wheel printers. Companies or 
retailers ordering several units 
will be eligible for CPU Peri- 
pherals’ quantity discount 
scheme. 

Operating at a print speed of 
twenty characters per second, 
the specifications of the Uchida 
DWX-305 are on a par with 
more expensive models curren- 
tly available. The printer uses 
the industry standard Qume 
daisywheel, a multi-strike rib- 
bon cartridge, plus Centronics 
and RS232C interfaces, mak- 
ing it compatible with a wide 
range of micros. In addition, the 
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DWX-305 features ten ortwelve 
character pitch selection, a 1/ 
20 inch horizontal increment for 
accurate shadow printing, as 
well as dot graphics. 

Other features include: 13 
inch plated length; 4 inch 
minimum line feed pitch; pin, 
and particularly for comespon- 
dence applications, an auto- 
matic paperfeed; acopy capa- 
bility of original plus three 
copies; automatic eight level 
impression control and 256 
character memory buffer. 

Further information from: 


CPU LSI Computers PLC 
Copse Road 

St Johns 

Woking 

Surrey GU21 1SX 

Tel. 04862 73883. ja 
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COURSES AND 
TRAINING 


Education around the U.K. 


HANDS-ON 
TRAINING IN ADA 


This summer, the Microcomputer Unit in Central 
London launches a new five-day workshop — Pro- 
gramming with Ada. 


The first on-site course is due to run in early August. As with all 
workshops organised by the Microcomputer Unit, the 
emphasis is placed onthe practical approach. Each attendee 
will have his/her own terminal for extensive hands-on exer- 
cises in writing, compiling and executing programs in Ada. 
This is the only way to gain a real understanding of this 
important language. 

Sponsored by the United States Department of Defense, the 
Ada language was designed to solve the programming pro- 
blems associated with the development of large, reliable, 
real-time systems with along lifespan. Itisnow one of the three 
approved languages in which all Department of Defense 
software must be written and this strategy is being followed by 
both NATO and the Ministry of Defence. In addition, it is 
expected to be used in non-military applications as this was 
one of its design requirements. Admittedly, the lack of Ada 
compilers has delayed its arrival on the market. This is due to 
the stringent validation requirements imposed by the Depart- 
ment of Defense. However, this will ensure an extremely reli- 
able code which is highly portable and this can only result in 
the eventual success of the language. 

The Microcomputer Unit is preparing early to lead the way 
with training in Ada programming. For a detailed syllabus on 
this or other courses contact: the Microcomputer Unit, 235 
High Holbom, London WC1V 7DN, tel. 01-405 3020, 
telex 25964. 


\ 
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AN INTRODUCTION 
TO PASCAL 
PROGRAMMING 


The City of London Polytechnic is offering a three- 
day, full-time course in July 1985 in PASCAL pro- 
gramming which starts at an introductory level 
and emphasises the features of PASCAL that set 
it aside from such languages as BASIC, 
FORTRAN and COBOL. 


The course will be of particular interest to home micro users, 
school teachers and business people looking for familiarity 
with a modem computer language. 

The course takes place in Londonon 16, 17 and 18July and 
the fee is £60.00 per person. Further information and appli- 
cation forms are available from the Short Course Unit at the 
Polytechnic, 84 Moorgate, London EC2. Tel: 01-283 1030 
(extension 324), 


‘C’ WORKSHOP 


The best way to learn a new language is to use it 
under the guidance of an expert instructor. Thatis 
just what happens in a new short course entitled. 
“PROGRAMMING IN C: A HANDS-ON 
WORKSHOP”. 
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This 4-day course provides each pair of participants access to 
a UNIX system with C compiler and library use in leaming to 
write, compile, and execute C programs; make full use of C’s 
powertul structured programming features; implement C pro- 
grams for real-time applications; write system I/O drivers 
using C; link assembly language modules to C programs; 
develop programs using C library functions; and use the UNIX 
“Programmers Workbench” for C development. 

Priced at £635 + VAT, this course is held throughout 
Westem Europe. 


Further details: (0372) 379211 


UNIX WORKSHOP 
FROM INTEGRATED 
COMPUTER 
SYSTEMS 


A solid foundation in the use and facilities of the 
UNIX operating systemis providedin this four day 
course, entitled “UNIX: A HANDS-ON 
INTRODUCTION”. 


Throughout the course, extensive hands-on experience using 
the UNIX operating system reinforces key concepts and appli- 
cations while providing a coherent, in-depth introduction to 
UNIX and its most important facilities. 

Each pair of participants is provided with a terminal for use 
in class. Exercises include: using shellscripts in applications; 


ARTICLE SUBMISSIONS 


Computing Today welcomes articles submitted by 
readers, but potential contributors are asked to 
observe the following guidelines: 


@® Feature articles should be typewritten with 
double line-spacing if possible, and should 
ideally cover between 8 and 16 sides of A4. 


@ Program listings when absolutely necessary 
should be kept short. When listings are supplied 
they must be accompanied by text describing 
the algorithms employed and, if possible, a 
flowchart. 


Articles should be sent, along with an accompany- 
ing letter describing the nature of the article, to: 


SUBMISSIONS 
COMPUTING TODAY 
1 Golden Square 
London W1R 3AB. 


Please ensure that your name and address is prin- 
ted clearly on your covering letter. 
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EDUCATION : Courses 


executing programs under UNIX; employing UNIX piping and 
filter facilities; using files and directories; and sending and 
receiving electronic mail. 

Priced at £635 + VAT, this course is held throughout 
Westem Europe. 


For more information contact Adrian Nettleship on (0372) 
379211. 


MAN MACHINE 
INTERFACE 


Acomprehensive introduction to the principles of 
human factors engineering and the application of 
these principles to the hardware and software 
design of effective man/machine interfaces is 
offered in a short course from Integrated Com- 
puter Systems. 


This 4-day course, entitled "DESIGNING EFFECTIVE MAN/ 
MACHINE INTERFACES", combines workshops and case 
studies with lecture presentations to provide an in-depth 
understanding of key concepts and techniques along with the 
concrete guidelines for their implementation. Case studies 
and examples include: screen layout and design; improving 
man/machine dialogue; selecting and configuring altema- 
tive input & display devices; evaluating graphics displays; 
and video tape demonstrations illustrating interface 
techniques. 

Priced at £585 + VAT, this of course is held throughout 
Westem Europe. 


Phone (0372) 37921 1 
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WHEN RESPONDING 
TO ADVERTISEMENTS 


| HISOFT 


High Quality Microcomputer Software 


We are delighted to announce that both HiSoft C and HiSoft Devpac 
have been nominated in the Home Software category of the British 
Microcomputing Awards. 


These nominations are particularly pleasing since they mean that the 
computer industry is recognising what our customers have been saying 
for years: HiSoft produces high quality utility and language software at 
realistic prices with full technical support, a rare bonus in the 
home software jungle. 


We have been crafting programming tools for many years and we can 
now offer an unrivalled set of development packages on the popular 
home microcomputers. The Product Availability Table below shows our 
current range together with UK inclusive prices; please feel free to write 
for technical details of any product or for export information. Our 
friendly technical and sales team are always happy to answer any tele- 
phone enquiries on (0582) 696421. 


Product Price Availability Table 


oie aay Pascal | Devpac | C | Ultrakit Font 464) 


ZX Spectrum 25-00 14-00 25-00} 9-45 


Amstrad CPC464| 29-95 21-95 : 7-95 
MSX 29-95 19-95 
CP/M-80 39-95 39-95 = 
Sharp 39-95 25-00 
Sinclair QL 19-95 
(MON QL) 
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BUSINESS COMPUTERS 


Epson PXB £900 (£872) £892. 


Commodore PC 10 £1595 (£1564) £1664. 
Sanyo MBC 775 £1920 (£1899) £1999. 
Cannon A200C £1609 (£1586) £1686. 
Sanyo MCB550 £723 (£699) £799. 


ORIC AND SINCLAIR COMPUTERS 
Oric Atmos computer 48K £99 (£99) £109. 
MPC40 Oric printer/plotter £109 (£110) 
£122. Sinclair pocket TV £97 (£95) £101. 
Sinclair QL Computer £379 (£378) £399. 
QL Floppy disc interface £107 (£103) 
£109. Sinclair Spectrum Plus Computer 
48K £127 (£129) £149. Kit to upgrade the 
Spectrum to Spectrum Plus £30 (£30) 
£40. Microdrive £40 (£50) £60. RS232 
interface 1 £49 (£50) £60. Special offer:- 
Microdrive + Interface 1+ 4 cartridges £97 
(£99) £107. Blank microdrive cartridges 
£2-50 (£3) £4. Spectrum floppy disc 
interface (See Cumana disc section for 
suitable disc drives) £97 (£89) £99. 
Interface 2 £20-45 (£20) £24. 32K memory 
upgrade kit for 16K spectrum (issue 2 and 
3 only) £31 (£28) £30. Spectrum 
Centronics printer interface £46 (£42) 
£47. ZX printer has been replaced by the 
Alphacom 32 £71 (£69) £82. 5 printer rolls 
(State whether Sinclair or Alphacom) £13 
(£16) £21. ZX81 computer £35 (£35) £45. 
16K ram packs for ZX81 £28 (£25) £30. 


COMMODORE COMPUTERS 

Commodore C16 Starter Pack £119 
(£119) £151. Commodore Plus/4 £147 
(£142) £174. Commodore 64 £189 (£194) 
£226. Convertor to allow most ordinary 
mono cassette recorders to be used with 
the Vic 20 and the Commodore 64 £9-78 
(£9) £11. Commodore cassette recorder 
£43 (£44) £50. Centronics printer 


interface for Vic 20 and the Commodore 
64 £45 (£41) £46. Disc drive £197 (£201) 
£232. 1520 printer/plotter £99 (£96) £111. 
MPS801 Printer £189 (£191) £229. 


AMSTRAD, ATARI AND ENTERPRISE 
COMPUTERS 

Amstrad Colour Computer £342 (£348) 
£399. Amstrad Green Computer £232 
(£247) £287. Atari 130XE computer £158 
(£163) £183. Atari 520ST computer £634 
(£616) £656. Atari 800XL computer + 
recorder £120 (£123) £143, Atari 800XL 
Computer + disc drive £229 (£230) £260. 
Atari data recorder £34 (£37) £47. Atari 
disc drive £172 (£171) £191. Atari 1020 
printer £93 (£99) £115. Enterprise 64 
computer £234 (£236) £256. 


ACORN COMPUTERS 

Acorn Electron £119 (£119) £139. BBC 
Model B £354 (£343) £383. BBC Model B 
with disc interface £474 (£461) £491. 
Colour monitor £188 (£228) £268. Kenda 
double density disk interface system 
£137 (£131) £141. See below for suitable 
disc drives. 


CUMANA DISC DRIVES 

To suit disc interfaces of Sinclair QL, 
Spectrum, and BBC B. Singie:- 40 track 
single sided £164 (£163) £183, 40 tr 
double sided £169 (£168) £188, 80 tr ds 
£219 (£209) £229. Dual:- 40 tr ss £294 
(£280) £320, 40 tr ds £325 (£325) £365, 80 
tr ds £414 (£390) £430. 


PRINTERS 

MCP40 4 Colour printer/plotter £109 
(£110) £122. Brother HRS £162 (£161) 
£193. Shinwa CT| CPA80:- centronics 
parallel version £218 (£222) £258, RS232 
version £238 (£240) £282. Cannon 
PW108A £312 (£308) £358. Epson RX80 
£249 (£249) £282. Epson RX80F/T+ £283 
(£281) £316. Epson FX80 £339 (£305) 
£335. Combined matrix printers and 
electric typewriters:- Brother EP22 £135 
(£124) £144, Brother EP44 £230 (£226) 
£246. 


SWANLEY ELECTRONICS 


Dept CT, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England. 
TEL: Swanley (0322) 64851 
Official orders welcome. All prices are inclusive. UK prices are shown first and include 
post and VAT. The second price in brackets is for export customers in Europe and 
includes insured air mail postage. The third price is for export customers outside 
Europe (include Australia etc) and includes insured airmail postage. 


*Available soon. All prices in £ sterling. 


180 High Street North, Dunstable, LU6 1 AT. (0582) 696421 


Computer Programmers, 
SystemsAnalysts. 


They’re asking 
for you from Africa 
to the Pacific. 


Voluntary Service Overseas is looking for computer 
programmers and systems analysts, to work in and help 
train third world communities. 

Applicants should be aged between 23 and 65, 
without dependants and willing to accept no more than 
the ‘local’ rate of pay. 

Ifyou have the right qualities and experience and 


COMPUTER POWER PROTECTION 


Uninterruptible Power Supplies 
Constant Voltage Transformers 
Emergency Power Units 


you're free to go, please believe you're needed urgently! 
(For moreinformation, complete and return the 
coupon now.) 


'm interested in volunteering. My 
qualifications or experience are: 


Made in England 
Comprehensive 12 month warranty 
Next day delivery service 


Name 


Whynot? “~ 


Post to: Enquiries Unit, Voluntary Service Overseas, 9 Belgrave Square, 
London SW1X 8PW. (22p S.A.E. appreciated) Charity no. 313757. 


24 Foregate Street, 
Worcester WR1 1DN. 
Telephone: (0905) 21541 
Telex: 339692 
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EDITORIAL 


TALKING 


Don 
Thomasson 


t question time in a 
Computer Club meet- 
ing or a session in the 


local library, someone is bound 
to ask ‘What do you use your 
computer for?’ The question 
always makes me sigh, because 
the answer depends so much 
on personal tastes and interests. 
My usualresponse begins;'I use 
it to do things which I couldn't 
do in any other way.’ 

No. That isn’t an evasion. It's 
a starting point, which I can 
illustrate with examples. 

For instance, I sometimes 
have a need to solve power 
series expressions. Thatmaybe 
possible on a manual basis, but 
it becomes a lot easier when 
youcancallacomputerto help. 
The user has to contribute, by 
writing a suitable program, but 
that is usually a minor task. 

I like to play two-handed 
card games, and the computer 
will satisfy that whim. I'd like to 
have it play three hands at 
bridge, but I haven't managed 
to work out a suitable program 
yet. 

Lightweight applications? 
Yes, they are, but they can be 
important to me, though perhaps 
not an adequate justification for 
buying a computer that would 
be used for nothing else. 

‘You write a lot. suppose you 
use a word processor?” 

Er, no... I don't, though 1 may 
have to before long. A lot of 
people are suprised at my 
attitude, which stems from the 
nature of much of my writing 
work. I find it difficultto maintain 
proper continuity when I can 
only look at twenty-five text 
lines at a time. True, Ican scan 
backwards and forwards to see 


more text, butthatisn'tthe same 
as having several sheets of 
typescript spread out for direct 
reference. I have the same pro- 
blem with screen listings. It's 
much easier to work from a 
printout. 

Iam now being presed to use 
a word processor to save the 
need toretype everthing afresh. 
The first snag concemed com- 
patibility. The best word pro- 
cessor] have access to is Spell- 
binder on a Sorcerer, but that 
produces hard-sectored discs 
that would be unusable for most 
systems. I need to pick a 
machine that will be compat- 
able with the typesetting 
system, but which pleases me in 
other respects. It would be 
absurd to saddle myself with 
two machines, one for word pro- 
cessing and another for every- 
thing else. 

Mind you, I do use small 
database systems, particularily 
in preparing indexes for books 
and the like, but thattends to be 
rather specialised. As a hobby, 
I maintain a card index of 
Grand Prix drivers and their 
results. It runs to more than five 
hundred cards, and each card 
may coverup to 16 racing years 
and 176 races. (Until someone 
betters Graham Hill's record, at 
least.) Each year involves up to 
sixteen results, and there may 
be two entries per year, 
because a driver changed 
teams mid-season. Now, this | 
would love to automate, sothatl 
could extract statistics at will, 
but tentative studies have pro- 
duced discouraging results. I'm 
not not buying a mainframe to 
do the job, so I'll have to go on 
trying various compression 


schemes until I can fit the data 
into a reasonable space. 


Se) (6) 


SO MUCH for my personal likes 
and dislikes. Those of the mid- 
dle generation of the family are 
not too dissimilar. There are lists 
of chart-busters to be main- 
tained, and every now and then 
anew program surfaces. It may 
be a game, or a dungeon- 
designer for dragons, or a disc 
doctor to tidy up discs that have 
gone crook, but the main point 
is that it is a challenge, espec- 
ially when written in assembler. 
It also makes a change from for- 
mal programming during work- 
ing hours... 

The youngest generation just 
likes to prod keys and watch the 
screen change, but she hasn't 
reached her first birthday yet! 

The truth is that the computer 
is all things to all persons (as we 
have to say these days). What 
you do with it depends a lot on 
your personal interests. If com- 
puting is your only interest, then 
you can amuse yourself by 
delving into the inner workings 
of the system and work out 
improvements. That is the way 
many of our contributors start 
the projects they write about. | 
find the process particularly 
fascinating,especially when I 
find a bug that hasn't become 
generally known... 

Computer users who are into 
hardware construction have a 
much wider scope, and can 
spend many happy hours 
building and using complex 
control systems, but people 
who talk of controlling their 
homes by computer are pro- 
bably going to bite off more 


than they can chew. I don't like 
the idea of a general-purpose 
microcomputer being tied 
down to a 24-hours per-day 
task. 

The one thing that hasn't 
really been mentioned is the 
use of the computers to make 
money. Where some owners 
see their machines as just an 
expensive toy, others see a 
source of income. A very large 
number of people pay for their 
computers by writing about 
them, while others do the social 
secretary afavourby producing 
personal letters to club mem- 
bers. One of our family com- 
puters used to go to meetings of 
a radio-controlled racing car 
club, where it tabulated results 
and produced result sheets and 
summaries. Some firms are only 
too glad to have their accounts 
tabulated. Others prefer to 
keep their transactions to 
themselves! 

But, to go back to the begin- 
ing, the real point is that there 
are things that you can do with 
computers that can'tbe done in 
any other way. The desire to do 
these things must exist,of 
course, even if it tends to be 
restrained by a belief that the 
task concemed is impossible. 

Itis perhaps rathersad that so 
many people find the computer 
nothing better to do than play 
games. Not that] have anything 
against games, as such, but I 
feel they have rather taken over 
the computer scene, and now 
that interest is apparently wan- 
ing the dearth of altematives 
may become painfully evident. 


Bele) 


IF YOU are stuck for an idea, 
and backnumbers of Computing 
Today fail to suggest an answer, 
make a list of things you would 
like to do, quite apart from com- 
puting as such, cross out the 
obvious no-nos, and you may 
well get the inspiration you are 
looking for. 

Don't, on the other hand, ask 
other people how they use their 
computers, because their 
answers will probably be 
meaningless to you - as mine 
probably were. The answers 
you need must come from your- 
self, from your tastes, likes, 
dislikes - and, above all, the 
amount of patience you are pre- 
pared to contribute towards 
amount of patience you are 
prepared to contribute 
towards achieving the 
objective which you = 


select. 
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ethaps the most impor- 
P tant long-term feature of 

the July 1980 Comput- 
ing Today was an advertise- 
ment for the ‘New Acom Atom’, 
forerunner of the BBC micro. 
Otherwise, the computer world 
was coasting through the 
summer months, gathering 
strength for the busy winter 
season. The editorial pages 
were mainly occupied by list- 
ings for the TRS-80, Nascom, 
and PET, though a letter from a 
reader suggested that there 
had been too much emphasis 
on PET programs in recent 
issues. 

A sad note was struck by a 
user review of Compucolour, 
described as "... the colour 
graphics computer that never 
seemed to catch on”. From the 
abysmal level of support des- 
cribed in the article, the failure 
to achieve popularity was scar- 
cely suprising, though the writer 
did rather invite trouble, buying 
direct from New York. There was 
no user manual, discs had tobe 
preformatted by extemal 
means, and the picture was 
jumpy. Then, acomplete failure 
forced a reversion to the agents 
in this country, who at least 
loaned areplacement machine 
while the original was being 
repaired. 

In one sense, repair sevices 
were more adequate in those 
days, in relation to the number 
of computers in private hands, 
butthis state has not been main- 
tained. Fortunately, the need 
for repair seems to be diminish- 
ing - once a computer is work- 
ing, it stays working though 
‘infant mortality’ remains rather 
high. Manufacturers have 
learned the hard way that pro- 
per design is important (the 
Compucolour seemed to have 
been grafted into a standard 
television set, with consequent 
problems!) 

Incidentally, the printer ofthe 
day was the small Centronics, 
with 12cm wide metallized 
paper, offered half-price at 
£195 + VAT! 

And the Newbrain was 
announced! 
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Your opportunity to ask questions, 


put us straight, seek advice. 


PLACE FORA 
JOURNEYMAN? 


Dear Sir, 

We wish to send one of our 
employees to the U.K. to study 
computing, develop his com- 
mand of the English language 
and gain an insight into busi- 
ness administration, on a fee- 
paying basis. Period of course 
— up to two years. 

Could you assist us by advising:- 


a) suitable establishments 
covering these requirements, 
or 

b) the appropriate body to 
approach for same? 


If no accommodation is pro- 
vided we would need the loca- 
tion to be accessible from the 
West London area. 


Yours faithfully, 

(C.J. Clarke) 
Manager 

Almansour Industries 
Kilo 9 Medina Road, 
P.O. Box 8413, 
Jeddah, 

Saudi Arabia. 


A SATISFIED 
CUSTOMER 


Dear Sir, 

I like your approach to home 
computing and it is a pleasure 
to read a magazine which is not 
stuffed full of unreadable 
machine code listings. 

Itis rewarding to adapt one of 
your programs for, say, the BBC 
micro tomy Spectrum, butatthe 
same time the process is made 
more difficult because some of 
the commands are not relevant 
to the Spectrum, and I am not 
sure of their meanings. For 
instance, how do you convert 
the Beeb’s 'VDU 4' into Spec- 
trumese? Whatis the difference 


between MODE 4 and MODE 
7? 

Would it be possible to write 
a short article, or list, giving the 
major peculiarities for the com- 
mon home micros? Much as | 
enjoy translating programs for 
other machines, time is usually 
limited. A simple conversion 
table would help greatly. 

A final comment: what place 
does an advertisement on Vasec- 
tomy have in your magazine 
(February issue)? Is it to remind 
readers of the ‘snip’ they 
missed? 


Yours faithfully, 
J. B. Palmer 
South Africa. 


A list of the type you describe 
may be of benefit, and like the 
three men atop the deep shatt, 
we are looking into it. 


HISOFT PSCAL — 
IN REPLY 


Dear Sir, 

In reply to the letter from David 
Link of Hisoft (Computing Today 
May 1985) I would like to inform 
him that the Pascal compiler 
reviewed was as stated in the 
review, and that the only pro- 
gram received was the com- 
piler HP4D16.COM. No editor 
or sample programs were pro- 
vided on the disk supplied. How- 
ever, ifHisoft would like to supply 
me with the new version, or 
update my old, I would be very 
willing to review it, if{Computing 
Today is willing to publish (we 
are — Ed.). 

I would like to apologise to 
Hisoft for the inaccuracies that 
appeared in the review, but the 
information was correct at the 
time of writing. 


Yours sincerely, 
David Scott 


CHRISTIAN MICRO 
USERS 
ASSOCIATION 


Dear Sir, 
We wold appreciate your men- 
tioning the newly formed Chris- 
tian Micro Users Association. 
We hope to link togethera large 
number of Christian micro users 
and also to promote the use of 
micros in Church activities. 

There is not only agreatneed 
to discover the few individuals 
and companies producing Chris- 
tian software, but also to share 
the expertise and ideas of the 
many people who have sought 
to use micros in their church 
related activities. 

Anyone who sends a large 


5.A.E. to. 


Christian Micro Users 
Association, 

c/o 6, Walkley Street, 
Sheffield S6 3RG. 


- will receive further details 
and a sample magazine. 


Yours faithfully, 
P.A. Clark (Secretary). 


BBC PASSWORDS 


Dear Sir, 

1 was impressed by the article 
BBC Passwords in your Feb- 
ruary issue. However, my know- 
ledge of machine code is not 
great. I would like to use the pro- 
grams described in the article 
on my CPC464, but the listings 
are for the BBC micro. 

Could James Tyler or some- 
body please translate his two 
coding programs to run on my 
machine. 


Respectfully yours, 
Ivalson Soreno, 
Auf der Weide. 


I'm afraid we can’ help your 
there, Ivalson, but if any reader 
has developed a version of Pass- 
words for the CPC464, we 
would be glad to pass it to 
you. 
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LESSONS 


Bill Horne 


OF HISTORY 


The late Fifties began to see the gradual introduction of transistor technology 
in computer design. Predictably, resistance to the ‘new-fangled’ devices was 
felt, and this lead to a curious situation in which computers based upon both 
valve and transistor technologies were being designed and manufactured. 


espite early pessimism, transistors 
D did become a practicable proposi- 

tion during the nineteen-fifties, and 
this brought about a major change in the 
nature of computing equipment. To unders- 
tand the nature of this change properly, it is 
necessary to examine some of the basic 
characteristics of electronic circuitry. 

The fundamental elements used in elec- 
tronics are of two types: static or, inert ele- 
ments will pass signals onwards, but at 
reduced power levels. To make up for this 
powerloss, active elements are required. For 
many years, these were normally thermionic 
valves. 

A valve consists of a heated cathode, 
generating free electrons, surrounded by a 
‘grid’, both cathode and grid being surroun- 
ded by an anode. The anode is made posi- 
tive with respect to the cathode, and the 
negative electrons therefore tend to move 
from cathode to anode. However, the inter- 
vening grid can control this flow if it is made 
negative with respect to the cathode. If the 
grid is made sufficiently negative, the flow 
can be cut off completely. To ensure that the 
electrons can flow freely, the whole of the 
valve assembly is enclosed in a sealed 
evacuated envelope. 

A tremendous range of valves with dif- 
ferent characteristics were created over the 
years, but a type which was popular with 
early computer designers was the6SN7. This 
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had two valve elements in one envelope, 
and had a total dissipation of the order of 
about 6 Watts in a typical application. The 
binary adder described earlier needed 
about five such valves. 

The transistor looked very different, but 
could perform a similar service, that of 
amplifying signals to restore lost power. It 
was built on a microscopic scale relative to 
that of the valve, and having no cathode 
heater it consumed very much less power. 
The earliest versions were sealed in tiny 
glass capsules, and were usually soldered 
directly into the circuit, where valves had 
usually been plugged into special sockets. 
Paradoxically, the task of soldering a transis- 
tor into its place could cost more than the 
component itself. 


SUSPICION 


At first, transistors were viewed with suspi- 
cion by engineers who were concemed with 
equipment reliability. This was perhaps 
justified by the failure rates shown by early 
examples, but the doubts persisted. As late 
as 1959 ther were cries of horror at the 
suggestion that aircraft engine controls, 
hitherto based mainly on robust ‘magnetic 
amplifiers’, should use the new-fangled 
devices. Yet the magnetic amplifiers had 
used diodes built on the same principle as 
transistors, and the diodes had been accep- 


ted without qualms. 

Enquiries revealed an intriguing situation. 
The mortality rate for transistors was said to 
be high during development, but shrank to a 
satisfactory level once the engineers had 
finished poking their measuring probes into 
the system. The new devices were undoub- 
tedly more fragile than contemporary 
valves, but would respond to kind 
treatment. 

Reactions to this varied a good deal. The 
DEUCE, avalve machine, wasin full produc- 
tion in 1959, in parallel with fully transis- 
torised machines built elsewhere. The 
period of overlap between valves and tran- 
sistors was surprisingly long, and there were 
a number of reasons for this. 

To begin with, the use of transistors called 
for an entirely new approach to equipment 
packaging. The traditional method involved 
mounting the valve-holders on metal chassis 
formed into an inverted tray. The relatively 
large size of the valves limited the density of 
the circuit and the necessary wires could 
often be connected between the valve- 
holders. The tiny transistors made this 
absurd, and an altemative technique was 
developed on the based of connections 
etched from copper-clad  insultating 
material. 

This settled the method of implementing 
the circuitry, butnew methods of creating the 
overall mechanical assembly were then 


COMPUTING TODAY JULY 1985 


required. This led to many strange schemes 
before the industry began to reach partial 
level of standardisation. One key problem 
was that the circuits themselves could be 
built at relatively low cost, but the provision 
of a connector for each circuit unit was 
expensive, anditalso tended to increase the 
fault rate. Dispensing with the connectors 
reduced the overall cost, but upset the 
service engineers, who wanted to be able to 
remove circuit units quickly and easily. 

In short, the advent of transistors caused a 
major upheavel in electronic design which 
was not directly connected with the savings 
in power and heat dissipation which might 
have been seen as their principal virtues. In 
1960, a four-function printing calculator 
working on a mechanical basis could be 
purchased for £600, but it was possible to 
build an electronic equivalent for £1000 ex- 
works, and that could be linked directly into 
other electronic equipment, where the 
mechanical device required complex 
adaption. 

The image of computers as essentially 
large and very expensive devices was now 
blurred, with the possibility of relatively 
cheap free-standing systems which would 
do a more limited, but nevertheless useful 
task. Not unnaturally, the established 
manufacturers decried this approach, and 
the schism between the ‘mainframe’ and the 
small dedicated unit had begun. The conse- 
quences of that will be examined in the 
next instalment. 

Meanwhile, the confusion produced by 
the transistor was increased by the shadow 
of future developments. As an extension of 
the search for better packaging methods, 
small standardised circuit units were pro- 
duced. These, it was claimed, could be 
assembled into required configurations in a 
highly economical manner, cost being kept 
down by manufacturing the units in large 
quantities. Unfortunately for the hopes of 
those who offered such units, there was 
limited enthusiasm for them, and the total 
quantities ordered never allowed economic 
production rates to be sustained. 

One reason for the lack of interest in these 
units was that there were hints of something 
better to come. A single transistor was so 
small that several could be fabricated on a 
single piece of material, together with the 
interconnections between them. Atfirst, only 
about fifty components, transistors, diodes, 
and resistors, were assembled in a single 
‘integrated circuit’, butit was evidentthatthe 
number would grow in time, though it is 
doubtful whether anyone then could have 
envisaged the assembly often thousand ele- 
ments on a single silicon chip. 

These integrated circuits were, in con- 
cept, similar to the small standardisation cir- 
cuit which had failed to sell in sufficient 
quantities, but they had several advan- 
tages. They were more compact, more effi- 
cient, and they were made in forms of 
considerable utility. In their ancestry were 
the standardised gate elements which had 
beenused byFerrantiand by Elliott Brothers, 
and many similar standards developed on a 
more localised basis. Anoddsituation arose, 
in that those who understood the necessary 
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manufacturing techniques were continually 
asking circuit engineers what devices they 
would like to have, but the circuit engineers 
found difficulty in providing useful answers. 
They were not yet thinking in terms ofintegra- 
tion, and perhaps felt that the new devices 
might be a threat to their jobs. 

The real answer to this was then dimly 
seen. Whetherit was afull-scale computer or 
amore limited calculator system, the type of 
device involved was complex enough to 
need studying at more than one level. Con- 
sider, for example, multiplication and divi- 
sion functions. These canbe implementedin 
a number of different ways at the concept 
level, some offering higher speed, others 
offering greater detailed accuracy. In those 
days, one man might find himself respons- 
ible forboth the concept and its implementa- 
tion. He needed mathematical and 
engineering knowledge in combination. 

The bettersolution, eventually adoptedin 
many quarters, was to separate the system 
and engineering design functions, so that 
both could be executed by specialists. There 
was one key difficulty in this, and it was a dif- 
ficulty that has done the computer industry 
muchham. Ifthe tasks were to be separated, 
who was to be put in charge of the whole? 
This question was complicated by the 
introduction of the word ‘software’, in about 
1961, which added a third dimension to 
the matter. 


DEFINING ROLES 


When a new computing device is to be 
designed, there are many ways in which the 
specification can be determined. If the tasks 
performed are well defined, it may be possi- 
ble for the software engineer to specify with 
equal clarity what performance features he 
needs, but it is more probable that he will 
nominate a machine which he already 
knows as abasis forthe new design. Thisis an 
aspect of the Fossilization Syndrome’, which 
has maintained in existance many outdated 
ideas that would have been better 
abandoned. 

It is equally possible to have a purely 
engineering definition as a basis, but the 
best specification is likely to come from the 
pure systems man, who must mediate bet- 
ween the software and hardware teams. To 
do this, he must be separated from those 
teams and given a measure of indepen- 
dence from them. Otherwise, he will be in 
danger of being accused of bias. As an 
independant agent, with some understand- 
ing ofboth hardware and software problems, 
he is in the best position to mediate and 
guide the overall team. 

The transistor continued to be used 
widely, though not exclusively, at least until 
the end of the nineteen-sixties. Integrated 
circuits were appearing, but they were often 
of local origin and designed for very specific 
purposes. Some were associated with pac- 
kaging methods that look incredibly com- 
plex in retrospect. They worked, butthat was 
no longer such an important criterion. Effec- 
tive functioning was beginning to be gran- 
ted. Economy and efficiency were now 
coming under closer scrutiny. 

One phenomenon of the transistor age 
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was, and still is, viewed with regret. Having 
based all their early work on prototypes pro- 
duced by British acadamics, some com- 
panies saw fit to base subsequent machines 
on American designs. This may have been 
intended to reduce design cost,/but if so, the 
intention failed. Much redesign'was needed 
to produce a satisfactory result, if only 
because of differing standards and ideas. In 
one case, at least, a much-improved design 
was created, almost unofficially, by using an 
entirely fresh approach. 

Looking back on that period, it seems 
surprising that so much effort achieved so lit- 
tle. The underlying uncertainty bred by the 
prospect of more and better integrated cir- 
cuits played apart. It was depressing to puta 
lot of the effort into a design, knowing that it 
might well be pushed into obsolescence a 
year later by some new development. It 
would have been even more depressing if 
the full impact of such innovations had 
been appreciated. 


A DECADE’S 
TECHNOLOGY 


Transistors were not the only components 
which made animpact during the later'fifties 
and sixties’. The core store had been men- 
tioned, and this was a major breakthrough. 
The ability to retain data without power 
applied was itself a major advantage. The 
dual nature of the store, usable for perma- 
nentor transient data storage, was important 
in freeing the designer from limitations. The 
speed of access, no more than a microse- 
cond or so for any data word, was 
extremely valuable. 

Against this was set the fact that core 
stores were by no means easy to make. For 
each data bit to be stored, there had to be a 
tiny ring of ferrite material, the core proper. 
For a 64K store holding 8-bit bytes, half a 
million such cores were needed, and these 
would be arranged in eight’ planes’ of 65536 
cores each. For each plane, 512 ‘drive wires’ 
would have to be threaded throughout 512 
cores each, and then the ‘inhibit’ wire would 
have to pass through all 65535 cores. Bear- 
ing in mind that the cores might be no more 
than a hundredth of an inch in diameter, it 
can be seen that the store assembly was a 
task calling forextreme patience and skill. In 
terms of performance, it remains unique, but 
in the interests of economy other devices 
have had to be found to replace it. 

This has happened with many of the com- 
ponents and techniques of the computer 
world. They have come, served their pur- 
pose fora while and then have disappeared 
from the scene. The process still continues, 
and it would be a bold forecaster who would 
say with any degree of certainty what mar- 
vellous solution will appear next, though it 
does seem that the process is slowing down 
in some areas, and perhaps even moving in 
reverse, as methods which have been tried 
without success are brought back by those 
too inexperienced to know better. They will 
lear, in time, but there is so much to be 
leamed. A lifetime may not suffice. 


Lessons of History continues in the next 
edition of Computing Today 
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ARTICLE SUBMISSIONS 


Computing Today welcomes articles submitted by 
readers, but potential contributors are asked to 


observe the following guidelines: R EAD FE R S 


@ Feature articles should be typewritten with 
double line-spacing if possible, and should HELP US 
ideally cover between 8 and 16 sides of A4. TO HELP YOU: 


@ Program listings when absolutely necessary 
should be kept short. When listings are supplied MENTION 
they must be accompanied by text describing 
the algorithms employed and, if possible, a 


flowchart COMPUTING TODAY 


Articles should be sent, along with an accompany- 
ing letter describing the nature of the article, to: 
WHEN RESPONDING 
SUBMISSIONS TO ADVERTISEMENTS 
COMPUTING TODAY 
1 Golden Square 
London W1K 3AB. 


Please ensure that your name and address is prin- 
ted clearly on your covering letter. 


AMERICAN & BRITISH 
COMPUTER 
BOOKS & MAGAZINES 


We offer a World-Wide service for books from all 
publishers and more than 50 magazines. 

Please fill in the coupon and ask for monthly listing of 
NEW books and magazines. You may also subscribe to the 
following popular magazines starting from the current 


SMES: Europe Other 
AMSTRAD CPC 464 USER £19 £27 
BYTE £26 £32 
COMMODORE USER £18 £28 
MSX COMPUTING £18 £28 
MSX USER £18 £28 
PERSONAL COMPUTER WORLD £19 £28 
QL USER £18 £28 
SINCLAIR PROGRAMS £18 £28 
SINCLAIR USER £19 £29 
YOUR COMPUTER PAs £32 
These are SPECIAL 6 months Trial Offer Prices. 


Please fill the coupon and send it with your cheque to: 


COMPUTER BOOKS AND 


MAGAZINES — HAULSTERM LTD 
Dept CT7 Exeter House, Putney Heath, London SW15 
Tel: 01-788 8746 


NORMAL PRICE 


COMMODORE 64 £17.25 


VIC 20 (NEED SUPER EXPANDER) LIMITED PERIOD 


SPECTRUM 48K 
DRAGON 32/64 £14.95 


TANDY COLOUR 32K “REQUIRED 


Discover the exciting world of 
creating your own graphics on screen. 

The Trojan Light Pen will draw boxes, circles, lines, 
freehand pictures, save and load pictures with full erase 
facility. 

Allin Hi-Res screen in any of 4 colours for the Dragon/ 
Tandy, 8 colours for the Spectrum and Vic 20, and 16 
colours for the Commodore 64. 

For educational or leisure use. 


TROJAN: 


Micro Computer Software & Accessories 


Send cheque/P.O. to. 
TROJAN PRODUCTS 
166, Derlwyn, Dunvant, Swansea SA2 7PF 
Tel: (0792) 205491. 
TRADE ENQUIRIES WELCOMED 


Enclosed please find a cheque for Total £ 


Please send me list of books and other magazines. 
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ARTWORK 


REVIEW: Amstrad Artwork 


Bill Horne reviews a graphics utility for the Amstrad 


CPC464 


rawing pictures on the 
screen of an Amstrad 
CPC464 is a matter of 


setting some or all of the 16,000 
screen locations (384 are not 
used at a given time) and this 
can be quite a chore, especi- 
ally in the abscence of CIRCLE 
and FILL commands. As a solu- 
tion to the problem, KUMA offer 
‘ARTWORK’, a graphics utility 
package. 

An interesting feature of the 
program is that you can check 
through a series of menus with- 
out losing the picture you are 
working on. This must surely 
mean that two screen RAM 
areas are used, one at 4000 - 
7FFF and the other at COOO - 
FFFF, an extravagance that 
would make users of some other 
computers green with envy, but 
which leaves plenty of spare 
room on the Amstrad. 

Press COPY, and the avail- 
able palette colours are dis- 
played across the top of the 
screen. You can pick a colour 
by using the left and right arrow 
keys, or change it with the up 
and down arrow keys. Press 
COPY again, and you're in 
drawing mode. 

Aline can be drawn by hold- 
ing down SHIFT and using the 
arrow keys to move the cursor. 
Without Shift, youcan move the 
cursor without drawing. A more 
interesting option, however, is 
obtained by using the arrow 
keys with CTRL pressed. This 
draws atrialline, which youcan 
erase by pressing SPACE. 
Otherwise, the line becomes 
permanent when you release 
CTRL. The plot colour is always 
shown in the Border. 

Press F, and the area con- 
taining the cursor is filled with 
the current colour. If there are 
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any gaps in the containing 
boundary, and they are not 
always easy to avoid, the fill 
may ‘leak’, coving a wider area 
than you intend, but pressing U 
will remove the fill (Unfill) and 
allow you to mend the leak and 
try again. 

Press B, and a box outline 
appears. You can change the 
dimensions ofthe box or move it 
about, but nothing permanent 
will be drawn until you press 
Enter, when the box is drawn 
and filled. 

Press C orE, and a circle or 
ellipse appears. You can 
change the dimensions ormove 
the shape, but the permanent 
drawing does not appear until 
you press Enter. Youcanthen fill 
the shape if you wish. 

Press T, and you can insert 
text, with DEL effective to erase 
errors. The arrow keys will move 
the completed text to whatever 
position you want, and Enter 
will make it permanent. 
(Though you can always erase 
anything by drawing over it in 
background colour.) 


FACTSHEET: 


Price: 


Available bi 


With S pressed, the arrow 
keys will scroll the whole picture 
up, down, left or right, with full 
wrap-round in all directions. 

The remaining facilities are 
covered by the menus, and 
there is a‘help’ page for each 
main function. You can load a 
picture from tape, or save it to 
tape, and the program is 
claimed to be compatible with 
the disc drive system. Saving 
speed can be set fast or slow, 
and CAT is available. Screen 
mode can be changed. 

The tape record consists of 
two files, one defining colours 
and other key parameters, the 


Circle drawing 


Selected 
Move circle using cursor keys 


Expand 
Contract 


by using <C> key 


using <SHIFT> + 4 
using <SHIFT> + ¥ 


Draw circle with <ENTER> key 


abandon 


by pressing <SPACE> 


Press <ESC> to return 


Circle drawing ‘help’ page: each Artwork option has an associated 


help page 


Tel: 07357 4335 


Artwork 


£9.95 


Kuma Computers Lt 
12 Horseshoe Park : 
Pangboume 

RG8 7IW. 


other holding the picture. The 
pictures can be incorporated in 
other programs at will. If the 
colours and parameters are set 
by the program, the first file is 
not needed. 

We had few complaints, 
though it seemed that some key 
funtions were reluctant to 
respond, perhaps because of 
long polling time, whereas the 
arrow keys were sometimes 
rather prompt, a very quick dab 
being needed to make a single 
step change. 

A very impressive demon- 
stration picture is provided, 
using Mode 2, and looking like 
a black and white engraving. If 
you want that kind of detail, you 
have to accept two colours, 
whereas the  sixteen-colour 
mode can be alittle crude in its 
outlines. You have to make a 
compromise. 

If one were really to carp, it 
mightbe said that there is occa- 
sionally evidence that align- 
ment with the groups of bytes 
used in controlling colour is 
sometimes lost, the evidence 


odd-ball colour, but that is 
rarely noticeable or a problem. 

Anice program that will keep 
you happy or 
frustrated for 
hours. 


i) 
= 


nd again the Devil took Him up 

into an high mountain and 

showed Him all the Kingdoms of 
the world and all the glory thereof.’ 

Ever since I was a child I have always 
been fascinated by this verse from St. 
Matthew. How high was the mountain? How 
did the Devil deal with the curvature of the 
earth? How do you show off glory? It is only 
recently that] have realised how it was done. 
The Devil had a PC on top of his mountain 
and showed off the world using the facilities 
now available via digital mapping 
techniques. 

I am sure readers are familiar with the 
Ordance Survey and the National Grid. The 
National Grid superimposes a 3 - dimen- 
sional cartesian coordinate system, based 
on a false origin to the South West of the 
Scilly Isles over the whole of Great Britain. 
Any point can be identified by giving a grid 
reference of eastings and northings and, if 
necessary, a height above sea level. Most 
school children leam the techniques of 
extracting agridreference. The familiarO.S. 
Landranger series of maps, formerly the 1 
inch to 1 mile, but now drawn to scale of 
1:50000, enable the user to identify a map 
feature to the nearest 100 metres. At larger 
scales itis possible to identify a feature to the 
nearest metre, or even down to a milli- 
metre if required. 

Every country in the world has its own 
national grid, or shares one with its 
neighbours, or could have one imposed on 
it. By holding sets of point references (east- 
ings, northings and height) together with a 
classification code it is possible to define the 
line of a major road, or a garden fence, or to 
pinpoint a particular manhole cover. Store 
this information within a computer and we 
have the basis of digital mapping. 

Mainframe and mini systems have been 
around for many years and the commercial 
mapping companies all use them. Those 
who were early in the field had bespoke 
systems developed and more recently pac- 
kaged systems have become available. The 
most sophisticated systems use multiple 
graphics screens to show mapsincolourorat 
different scales and to generate terrain 
models (the table cloth over the hillside pic- 
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Graham Marshall, G F Marshall Computer Services. 


Both the Forestry Commission and the Nature 
Conservancy Council are using digital maps 
to detect changes in the English landscape. 
Mapping from Aerial Photography and Land 
area Evaluation, or MAPLE, is a 
sophisticated, computer-based mapping 
technique which may eventually be 


accessible to all. 


ture which produces a 3 dimensional rep- 
resentation of the landscape). These 
machines are coupled to large plotters, 
either digitising tables or encoded stereo 
photogrammetic plotting instruments to 
input map information, and to equally large 
output X-Y plotters to produce maps. 

Automated capture methods are now 
being developed, and the Ordance Survey 
hope to complete the digitisation of all the 
300,000 maps and plans they produce by 
the year 2000. The digitised information for 
those parts of the country already covered is 
available on magnetic tape from the 
Ordance Survey and is used by public 
utilities, local authorities and goverment 
bodies to output maps and for other 
purposes. 


THE MAKINGS OF MAPLE 


My company, G F Marshall Computer 
Services, won a contract from the Forestry 
Commission of Great Britain in 1982 to 
develop a digital mapping system for them 
using micro computers, and all of the illustra- 
tions of this article have been generated on 
this system, or a new version developed for 
the Nature Conservancy Council. 

The Forestry Commission system was 
dubbed MAPLE (Mapping from Aerial 
Photography and Land area Evaluation). 
The MAPLE system allows forest map infor- 
mation to be extracted from pairs of aerial 
photographs using encoded stereo plotters. 
These machines generate an accurate 3 
dimensional image of the ground that an air- 
craft has flown over and photographed. This 
3 dimensional image is known as a model, 
and the plotter operator may locate points 
and follow linear features accurately in 
‘model space’. The locations of these points 
and lines are captured by encoders fitted to 
the stereo plotter which are monitored by a 
device known as SID (Stereo Interface 
Device). The SID passes the encoder read- 
ings to the micro computer where they are 
transformed into grid coordinates. 

The grid coordinates are stored on floppy 
diskette and a spatial index entry created for 
each line and point feature. A spatial index 
allows the (map) information for a particular 


area of land to be extracted more rapidly 
than a serial review of all the data: one 
doesn't need to consider Cardiff or 
Birmingham if you are interested only in 
London and the South East. As the grid coor- 
dinates are stored, amapis displayed on the 
VDU screen of the micro. The particular 
micro chosen for the projects have been 
those with the best screen resolution avail- 
able at the time. Indeed, the machine used 
for the Forestry Commission project is still 
ahead of many later and more commercially 
sucessful micros - such is the waywardness 
of our business. 

The screen map window may be changed 
and the scale of the map displayed altered 
to highlight the area where data is currently 
being captured from a series of plotter 
models and will resolve the edge matching 
automatically. Similarly, data may be cap- 
tured from existing maps via a digitising 
table and linked with data from the aerial 
photography. Eventually all the data for a 
particular forest management area will have 
been captured and a map will be output on 
an X-Y plotter. 


OTHER FACILITIES 


Ifthis was all that MAPLE did, then we would 
have very little to write about. But the system 
provides several more facilities. 

Firstly, the Map information may be 
edited. This is a two stage process. Theoret- 
ically the plotter operator should declare a 
‘node’ where two or more lines cross, and 
should plot with sufficient accuracy to ensure 
that T junctions, for example, close-up 
exactly and not overlap or fall short. This is 
very important when polygon identification 
takes place since the computer will very 
quickly find ‘holes’ in the line work and create 
larger polygons than were intended. MAPLE 
therefore takes the map data and the spatial 
index and automatically reviews it all. 
Where nodes should have been declared 
MAPLE will create them. 

Where two or more nodes may be super- 
imposed, MAPLE will combine them. Where 
a potential T junction, or an overlapping T 
junction occurs, MAPLE will bend the top of 
the T to exactly meetup with the downstroke. 


FEATURE: digital mapping 


sean 


The program will also identify any of ‘poten- 
tial errors’ in the data. Such errors include 
duplicating lines and loose ends. Details of 
these potential errors are then presented to 
an operatorin the Manual Edit program. This 
program draws a map on the micro VDU 
screen and allows the operator to amend the 
data by adding, deleting or extending lines, 
by changing line designation, and by edit- 
ing the single point data. The operator cor- 
rects the potential errors found by the 
automatic review or declares them to be 
valid, he may also amend the data where 
necessary in the light of his own observations 
of the map data. 

The edit process is concluded by the 
addition of any map narrative information 
required. A map is of no use whatsoever if it 
comprises only line work; one wants to know 
the name of the street, the height of the hill or 
where Mr Brownlow lives. These map narra- 
tives are entered via the keyboard and are 
positioned on a map drawn on the screen. 
The latest version will allow a narrative string 
to be searched for and will then draw a map 
onthe screen centered on the narrative. The 
hours spent searching the index of the A-Z to 
find where Accacia Avenue is now a thing of 
the past - although we still need someone to 
come up with a micro with a decent graphics 
screen to slip into your jacket pocket. 


POLYGON 
IDENTIFICATION 


Back in the forest, MAPLE automatically 
identifies polygons formed by particular sets 
of lines. This process involves selecting a 
start node and a line leaving that node, then 
‘tuming right’ at each subsequent node until 
one arrives back at the start node. Eachinter- 
nal line has to be traversed twice, once for 
the area on the left, once for the area on the 
right. Readers may like to draw a small mat- 
rix of lines to try out the technique for them- 
selves. This is a technique which is easily 
enough to describe in words and simple to 
demonstrate visually on paper, butitisnotso 
simple when it comes to programming. How 
do you select the‘nexton the right’ when you 
have 5 or6 lines radiating from a node? 

Having identified the lines which form the 
boundary of a polygon, MAPLE then calcu- 
lates its area and selects a point with the 
polygon boundary. The area may have tobe 
amended subsequently in case a particular 
polygon contains further ‘island’ polygons. 

Once polygon identification is complete 
the operator is then invited to link the 
polygons together to form forest manage- 
ment compartments. These compartments 
are typically 10-20 hectares (1 Hectare = 
10m?) in extent and may contain several dif- 
ferent varieties of trees. The polygons are 
formed using natural boundaries such as 
intemal forest roads, or the boundary bet- 
ween one stand of trees from another (oak 
from ash for example) or by the artificial 
boundary imposed by legal lines disting- 
uishing areas owned by the Forestry Com- 
mission from those of other landowners. 

As the compartment linkage takes place 
the operator may add map narrative, which 
as well as having a map location, is 


associated with the individual 
compartment. 

All this information is outputin the form of a 
final forest map which is distributed to the 
forester on the ground (and is available from 
the Forestry Commission for recreational 
purposes.) The forester uses the map to 
determine which stands of trees should be 
felled, which thinned, and where new plant- 
ing should take place; and every year the 
map has to be updated to reflect the 
changes on the ground. 

The techniques we had developed for the 
Forestry Commission MAPLE system came 
to the attention of the Nature Conservancy 
Counsil. They, along with various other 
Governmental bodies, had been charged 
with the task of measuring land - use change. 
How many hectares of dappled broad - leaf 
English woodland have been replanted with 
plantations of dark, inpenetrable, conifers? 
How many miles of hedgerow, the home of 
song birds, wild flowers and the very essence 
of England, have been grabbed-up to 
create featureless prairie farms? How much 
wild, open, empty fen and marsh has been 
drained toleave mundane sugarbeetfields? 
These, and many similar questions have 
been asked of successive Ministers of 
Agriculture, who have been unable to pro- 
vide accurate answers. The questions are 
usually phrased in emotive terms (like my 
sample ones here) and asked by pro- 
fessional prophets of doom. How do you go 
about providing an answer? 

There exists an archive of aerial photo- 
graphs of Great Britain dating back to 1945 


Example Plot with text labels superimposed. 


There are even earlier ones taken by the 
German Luftwaffe before and during the 
war. By using the photos taken in 1945/46, 
and others taken in 1980/81, and the techni- 
ques we have developed for the MAPLE 
system, the same sample areas can be plot- 
ted for the different time frames as follows: 


@ land use is assigned at the capture 
stage by identifying aland use classifica- 
tion at a point within each land parcel. 


®@ data is transformed, stored, indexed, 
edited, plotted and ‘polygonned’ in a 
similar manner to the MAPLE system; 
although the computing equipment used 
is now a 16 bit micro running under Con- 
current DOS compared to an 8 bit 
machine running CP/M. 


@ New software now takes each land 
use classification point and assigns it to 
the polygon in which it is found. An error 
reporting technique similar to that 
detailed above for the line work high- 
lights and obtains resolution for those 
polygons which have not been given a 
land use classification at all, and also 
those which have several conflicting 
classifications. 


@ By using a pixel technique, the land 
use from the two time periods is deter- 
mined and a matrix of results showing old 
land to new land use in area terms is 
established. The comparison program 
allows the pixel size to be varied from run 
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Example Plot showing land divisions. 


| 


to run. Being an area based activity halv- 
ing the pixel size quadruples the number 
of comparisons to be done. 


A similar technique is used to determine 
changes in linear features. It is not sufficient 
to report that since 1945, 15 miles of hedge- 
row have been reduced to 8 in 1985. How 
many miles of the 8 were original, and how 
many are new? A hedgerow, being a living 
entity, may’move’ in 40 years. This, coupled 
with the errors introduced due to the age and 
condition of the earlier photography, means 


Maple output on VDU. _ 
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that an old hedgerow will not necessarily 
coincide linearly with its thriving modem self 
in purely algebraic terms. 


RESULTS 


The full results of all the measurements taken 
by the Nature Conservancy Council are to 
be published over the next 10 years on a 
county-by-county basis, and monitoring of 
the countryside is to continue well into the 
next century. 

The sophistication of the software we, and 
other companies, have developed means 
that town maps may now be produced show- 
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ing the area of every individual house plot, 
the names of the house holder and other 
occupants, and the rateable value. Such 
maps are of great use to town planners, 
police forces and social services. Again, 
Service Mapping, where the position of the 
telephone, water, sewage, gas and elec- 
tricity services in the road is shown in detail, 
will eventually save many millions of pounds 
per year. By providing up to date information 
as to where each service is to be found, the 
gas men will no longer dig up the telephone 
wires, nor the electricity men the sewers. 
Since these maps may be output on a VDU 
screen; or quickly printed out, used to locate 
the problem, and then thrown away; the 
demand for up-to-date map data in digital 
form will continue to grow. 

We have shown that Digital Maps on 
micros are a practical proposition, and we 
hope that in the next 5 years every serious 
map user will have access to a micro and 
mapping software, and that digital maps will 
be commonplace. Already our digital fores- 
try maps can be used to generate terrain 
models. More sophisticated software would 
show the types of trees positioned on the 
terrain model and ‘growing’. The forestercan 
then determine his felling and thinning 
operations to minimise conflict with the 
conservationist. 

Digital maps can be used to highlight and 
illustrate information that is geographically 
based. Maps to show the level of unemploy- 
ment, the distribution ofnuclear warheads or 
the proportion of undernourished children in 
acountry can allserve toillustrate the current 
state of the Kingdoms of the World and the 
glory thereof. Assuming that Christ saw those 
maps he was very right to tum the Devil 


down. 
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NEXT ISSUE OUT FRIDAY JULY 12TH 


UNIX — We begin a four part series describing the intricacies of Bell Labs’ multi-user 
programming environment. 


ADA — First Publishing's ADA for the Commodore 64 gets the once-over by our reviewer. 


DOMESDAY — Computing Today takes a look at the BBC's project to revive William the 
Conquerer's inventory. 


SHORT STORY — The Case of the Moriarty Engine — Holmes and Watson become suspicious when 
the evil Moriarty's fortune on the stock market takes a sharp tum for the better. 


All this and more in the next edition of 


Computing Today 


Articles described here are in an advanced state of preparation but the circumstances may dictate changes to 
the final contents. 
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Original program: Bob Stafford, Australia 
Adaption: Computing Today Stat 


We begin here a series of articles discussing the decisions 
involved in writing a BASIC program. The fact that the 
program plays the game of cribbage is relatively unimportant. 
The key point is that a number of fairly complex processes 
have to be performed, and the necessary routines have to be 
created and linked together. Versions are derived for the BBC 
computer and the Amstrad CPC464, providing an interesting 
comparison between these two machines. 


he subject of the program for this 

series more or less chose itself. We 

wanted something reasonably com- 
plex, and in leafing through our collection of 
listings we came across a version of Crib- 
bage Player written by an Australian called 
Bob Stafford backin 1980. Itseemed exactly 
what we wanted, so we gotin-touch with him 
- not without some difficulty - and he agreed 
to let us use the relevant parts of his routines. 
For that, we are duly grateful, because the 
program has always interested us, even after 
five years of intermittent use. 

Cribbage is reputed to be the oldest card 
game still in popular favour It is said to have 
been invented be Sir John Suckling in the 
early part of the seventeenth century, and 
the odd phrase ‘One for his Nob’ may be an 
abbreviation for ‘One for his Nobility’, a 
reference to the inventor. Although super- 
ficially simple, the game has acomplex scor- 
ing system which needs _ careful 
concentration. 


RULES OF CRIBBAGE 


The game begins with a cut from deal, the 
low card winning. Six cards are then dealt to 
each player, and each player discards two 
of these to form a ‘crib’. After the discards 
have been made, a thirteenth card is 
exposed as the ‘starter’ or ‘tum up’. Should 
this be aJack, the dealer scores a point. 

The ‘lay out’ phase of the game then 
begins. The players, non-dealer first, lay 
cards face up on the table altemately. If the 
total value of the cards laid is fifteen, the last 
tolay acard scores two. The total value of the 
cards on the table must not exceed thirty- 
one. 

If a playerhas no card which will keep the 
total within that limit, he must call ‘GO’. 
When neither playercancontinue, the lastto 
lay a card scores one point. If there are any 
cards left, the layout procedure begins 
again. 
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CRIBBAGE PLAYER 


Incidentally, while the cards from ace to 
nine have their normal values, Ten, Jack, 
QueenandKingall have a value oftenin this 
context, while retaining their individual 
denominations for other purposes. 

Other scores in this phase will be 
examined later. 

When all the cards have been laid, the 
‘show’ phase begins. The three hands are 
exposed and scored — firstthe non-dealer's, 
then the dealer's, and lastly the ‘crib’ hand, 
which benefits the dealer. In this phase, the 
tumup card is considered to be added to 
each hand in tum. 

The process is then repeated, the deal 
changing hands. When either player 
reaches the agreed winning score, which 
maybe 60 to 120, the game is over. 

A particular feature of the game is the 
‘Cribbage Board’, shown in Fig 1. Four rows 
of thirty holes each are drilled in a slat of 
wood, and the score is kept by moving small 
pegs along the rows. Two pegs are used for 
each player, and these leap-frog past each 
other, so thatboth the present and last scores 
are shown. This reduces the chances ofa lit- 
tle gentle fiddling... 

The pegs move from left to right on the 
outer rows, and from right to left on the 
inner rows. 


THE DISPLAY 


We now have enough material to provide a 
bases for designing the display. There is 
quite a lot to be fitted in. 

The cribbage board has thirty-five holes 
or spaces in its length, and with a forty- 
column display this is just convenient, but 
simulation of the board on a thirty-two 
column display would present greater pro- 
blems. It would be possible, but highly 
inconvenient, because graphics coor- 
dinates would have to be used. The original 
program was for a sixty-four column screen, 
by the way. That presented no problems at 


all. 

Apart from the scoreboard, we have to 
find room for twenty-one card positions; six 
for each hand as dealt, eight for the table 
layout (though that maximum is not often 
reached, it does arise now and then) and 
one for the tumup card. Storing column and 
row positions as separate items is one 
approach, but array space and data space 
can be saved by storing 40*Line + Column. 
This means that the two values have to be 
worked out when the data is used, and there 
are arguments in favour of either approach. 
We have used the single variable method 
here, but you may prefer to change that. 

Finally, amessage area must be reserved 
for messages and prompts. 

It has been assumed that the display will 
mainly be built up from character shapes, 
since drawing nice card outlines in graphics 
can become rather complicated and 
tedious. 

A possible arrangement is shown in Fig 2. 
There is not a lot of room for manoeuvre. To 
ensure against scrolling accidents, the 
CPC464 version needs to establish a win- 
dow onthe bottom line, forming the message 
area. The BBC version has a little more 
room vertically. 

At this point, however, we have a little 
heart-searching to do. It would obviously be 
nice to show the red and black suits in their 
correct colours, but that would call for three 
or four colours. The CPC464 can provide 
that easily enough, but not the BBC Micro. 
The program is going to be quite sizeable, 
and Mode 1 only leaves about 8700 bytes of 
program area. Mode 7 will not provide the 
character pattems needed, and Mode 6 will 
not give vertically-continuous character 
shapes, so we are left with Mode 4, and 
two colours. 

A similar problem arose with the ‘Poker’ 
program published last year. The awkward 
pointis that itis difficult to be sure, before the 
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Figure 1: the Cribbage Board 


program is written and entered, how much 
store space will be needed. On the whole, it 
is better to be pessimistic, rather than 
optimistic, since that is less likely to lead to 
frustration later... 

Before leaving the subject of display, it 
shouldbe said that card positions 15- 19can 
be usedin the'show’ phase, and positions |] 
and 18 will serve to display the cards in cut- 
ting for deal. The latter pair are not quite cen- 
tral, and purists may care to set up central 
positions for the purpose. 


TITLE DISPLAY 


The original program had an ingenious and 
attractive title display, with the letters 
enclosed in card outlines, and an outer 
frame of suit symbols. More to the point, it 
invited the input of anumberto be used as a 
basis for the random number system. With- 
out that, every game would at least have 
started in the same way. We have made ran- 
domisation automatic. 


Figure 2: Screen layout 


MY SCORE X X X 


YOUR SCORE X X X 


It is usually convenient to execute the 
initialisation routine while the title is being 
displayed. The saving in time may be 
minimal, but it is always useful to get the 
computer doing more than one thing at a 
time. 

The simple title routines are shown in List- 
ings laand |b forthe two machines. The BBC 
version uses Mode 7 and double-height 
characters, the CPC464 version is more 
restrained but quite effective. In both cases, 
a delay routine is provided. It willbe used by 
other parts of the program in due course. 


INITIALISATION 


Before the program is finished, we willneeda 
number of arrays, some of which cannot be 
justified at this stage. Forthe BBC version, all 
arrays have to be dimensioned, but the 
CPC464 does not require this for arrays with 
a subscript range often orless. We have lett 
REM lines to allow additional dimensioning 
to be added later, but the arrays shown are 


ae: “ a a a] 


--QO080 
-- HEGEL 


MESSAGE AREA 
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SERIES: Cribbage Player 


for use as follows: 


@ Westart with a pack of 52 cards, and 
we will need to know which cards are left 
in the pack at a given moment. CC(52) 
serves this purpose. 


@ The cards will initially be defined by 
single numbers, which will be split into 
denomination and suit. However, as 
noted earlier, the ‘value’ of a particular 
denomination is not always the same as 
the corresponding name, and that calls 
for a pair of arrays, N$(13) to give the 
single-lettername, and VN(13) togive the 
value. 


@ Similarly, the suit numbers will need 
to be translated into names, again in 
single-letter form, and also into suit 
symbols. For this, we have S$(4) for the 
name, and SG$(4) for the symbol. 


@® CP(21) will store the twenty-one 
card positions. 


X X X DEAL 


TURN UP 
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Arrays 


CC(52) 
CP(21) 
CT(8) 
HH(3,6,2) 
HN(5) 
HS(5) 
N$(13) 
PC$(6) 


The pack of cards 


Table card values 
The hands 


Card hold, suit 
Card names 
Card strings 


Card display positions 


Card hold, denomination 


Suit letters 
Scores 

Suit symbols 
Card hold 

Tum up card 
Card values 
Dealer name 
Scoring reasons 


S$(4) 
SC(2) 
SG$(4) 
ST(9) 
TU(2) 
VN(13) 
W$(2) 
ZH$(8) 


Variables 


A$,B$,D$ etc String holds 

AA, BB Card data holds 

Bl, B2 Back peg score 
index 


Cards in player's hand 
Cards in computer's hand 


Cards on table 
Cards in pack + 1 
Dealer 

Validity flag 

Front peg scores 
Score hold 

GO flag 

Show hand pointer 
Score hold 


Number of cards to sort 


Card pointer 
Largest score 
Delay parameter 


@ HN(5) and HS(5) will initially be used 
tostore the name and suit of the cards cut, 
butthere are anumberofinstances where 
it is convenient to store sets of five cards 
separately. 


The special characters required are listed in 
Fig 3. All the special characters have to be 
created for the BBC computer, but all are 
standard for the CPC464. (That said, you 
may feel youcould produce better shapes in 
some instances by brewing you own...) 

The initialisation routines are shown in 
Listing 2a and 2b. 


CUTTING FOR DEAL 


For what it does, the routine handling the cut 
for deal may seem rather lengthy, but its 
subroutines are extensively used 
elsewhere. 

The first procedure or subroutine intro- 
duces the interesting card selection routine 
(PROCCA and 1700). By comparison with 
some routines forthis purpose, Bob Stafford’s 
scheme is neat and elegant. 

Initially, CC(52) holds the numbers | to 
52. A change to the range O - 51 would 
simplify matters in some respects, but would 
complicate other aspects. DD is initially 53. 
Whenever PROCCA is called, DD is dec- 
remented, and arandom numberbetween 1 
and DD (inclusive) is created, this being F%. 
CC(F%) is read, and CC(F%) = CC(DD). 
When the next card is drawn, F%. will have 
the range | to(DD- 1), so CC(DD) would be 
ingnored. By using it to overwrite the card 
which was taken, the full range of cards 
remains available, as it should be. 


SL EASIER ELD TTA GS I ES I RI TE I TE TIE EADIE ELD IEEE EE LOT ETE TET 
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M1$, M2$ String holds 
N Character position 
Show hand count 
Player 
Table total 
String hold 
Index 
Score 
Hand pointer 
Column 
Line 
Score text pointer 
Jack score 
Flush score 
Pair Score 
Run score 
Run score hold 


BBC CPC464 
224 144 
225) 231 
226 150 
224, 156 
228 147 
229 153 
230 154 


Shape 
Scoreboard Hole 
Scoreboard Peg 
Top left comer 
Top right corner 
Bottom left comer 
Bottom right comer 


Top/bottom 
Sides Zoi 149 


Card Back 
Hearts 
Spades 
Clubs 


Diamonds 


203 
228 
229 


2e7, 
200 
234 
235 226 
236 227 


Figure 3: Special character codes 


The number taken from the array is split 
into NN (the denomination) and SS (the suit), 
allowing transfer to the HN and HS arrays. 

There are three other procedures: 
PROCCB draws the outline of a card, 
PROCCC draws in the card back, and 
PROCCD erases the card. An extra sub- 
routine is used in the CPC 464 version to han- 
dle card colour. 


DISPLAY FRAME 


Tocomplete this stage, we need to putup the 
framework of the main display. This falls into 
two parts: The scoreboard and the tumup 
card (which will be added later) remain pre- 
sent all the time, but the section dealing with 
table play is erased forthe'‘show’ phase, and 
has to be renewed thereatter. 

PROCCD handles the fixed part of the 
display (see Listing 4), and calls PROCE to 
deal with the part that has to be renewed. 


SERIES: Cribbage Player 


PROCEDURES 


PROCA = 1200Initialise 
PROCB _ 1000Title 
PROCC 1400Cut for deal 
PROCCA 1700Pick a card 


PROCCB 1800Card Frame 
PROCCC 1900Card Back 
PROCCD 2000Erase card 
PROCD 2300Display Frame 
PROCDEL 1100Delay 


PROCE 2430Lower Frame 


There is nothing very special about these 
routines. 


SUMMARY 


We now have an initial group of subroutines 
which will execute the cut for deal, the title 
display and the main display framework. 
The listings for the two machines show some 
interesting differences, on which a few com- 
ments are needed. 

The fact that the CPC464 routine has 73 
lines and the BBC version has 96 lines is not 
too significant, since it arises mainly from the 
happy fact that the CPC464 can provide the 
special characters required, so that there is 
no need to set them up. 

The advantages of the procedure- 
definition system ofthe BBC machine are not 
outstanding here. It is true that a procedure 
name can be written-in without wondering 
where the definition will go, whereas a 
GOSUB instruction cannot be completed 
until the position of the subroutine has been 
determined, but the inconvenience of that 
is minimal. 

Purists contend that GOTO should never 
be usedin BASIC, butitis sometimes difficult 
tosee analtemative. Considerthe GOTO at 
line 1780 in Listing 3a. A check is made for 
card equality atline 1750. We wanttorepeat 
the section consisting of lines 1630 -1740 
until the cards are unequal, but REPEAT 
UNTIL cannot be used, because there is a 
message to go out first, and the cards have to 
be erased. The GOTO solution is neat. 
Supporters of the anti-GOTO school are 
invited to demonstrate an equally neat solu- 
tion using other means. 

One thing should be added before we 
close-down this first part of the study. The 
routines offered do their job, but may not 
always be the most elegant solutions avail- 
able. Here and there, you may see room for 
improvement. It would be surprising if you 
didn't. Before you malign us, however, make 
sure that your altemative does exactly what 
is needed. Some while back, a reader wrote 
in to criticise a prime number routine which 


_ we published, quite failing to realise that his 


solution did not create the list of primes 
which was needed for a further stage. 
Improvement by changing the performance 
specification is rarely a good idea... 


Part 2 of Cribbage Player appe rs in the 
next edition of Computing Today 
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S49 CHRS (141 
RCL T4) CHRECLEL 


ae 


PRINT 

PROCA 
FROCDEL (20@) 
MODE ae 


CDEL (M) 
TO 2OeM: NEXT 


ENDFROC Listing la: title 


12QQDEFFRAICA 

1Z1ODIM HN‘S) ,HS(S) ,VN(17) NE(1) WELD 

122QDIM COC?) CR (21) S64) ,SG# (4) 

1230REM 

124QREM 

125@VDU 

124QVDU 

127@VDU 

1280VDU 

129QVDU 

130@VDU 
310VDU 

1320vEu 
»&18,%24,842,281 

,27E,&30,%18,0 

R10, &5 FE,LFE,&7C, Bie; us 

13éQVDU Sy, %&1C, RIC BAB LTF, 2OB,2,8, 

137QVDU 22,236,218, 230, &7E, uF, &7E rie @ 

128QFOR J=1 TO 13:READ N#(J),VN(J):NEXT 

LEPODATA Ay 45242435 3445455555656,757 

14Q@QDATA 8,8,9,9,7,10,7,19,0,10,k,10 

1410FOR J=1 TO 4:READ S#(J) ,SG#(0):NEXT 

142@DATA S,CHR# (224) ,C,CHR# (235) ,D, CHR (276) JH, CHR 

143QFOR J=1 TO 21:READ CP (J) :NEXT 

144QDATA 6@8,612,616,620,624,628, 422 

L45QDATA 636,808,812,816,820,824,828 

144QDATA 435,408,412,416,420,424,428 

1470REM 

1480REM 

1490REM 

1S@QX=TIME :P=RND(-X) 

1S1QVDU 23,1,0;0;0;2 

1515 Wei) 2"Vou"sWe(2)="1" 

{S2QENDFROC 


reosensnosrs 


’ 
, 


Ke 


135@8VDU 


Listing 2a: initialise 


1 60@DEFPROCC 
IG1QPRINTTAB(S,3)3"C UT TING FOR 
1620DD=52: FOR TO 52:CC (A) =A: NEXT 
163QFOR J=1 TO 2:PROCCA:HN(J)=NN:HS (J) =SS: NEXT 
1640PROCCE (18) :PROCCC(18):PRINT TAB (10,10); "My car 
165QPROCCE(11):PROCCC(11):FRINT TAB (18,28); "Your card" 
1660FROCDEL (100) 
167@PROCCD (18) :PROCCE (18) 
1S8OPRINT TAB (18,13) ;SG4(HS(1)) 
169QPRINT TAB (17,11) 3NE(HS(1)) 
17QQPROCDEL (120) 
ee on pears (1) 
2QPRINT TAB (18,23) ;SS¢(HS 
LeSBPRINT TAB (17,21) :N# (HS ( 
1740FROCDEL (200) 
175QIF HN(1)<>HN(2) THEN 1792 
1740PRINT TAB(12,5);"We’ll cut again." 
177OPROCDEL (300) : PROCCD (18) :FROCCD (11 
1780GOTO 1420 
17901F HN(1)3HN(2) THEN A$="YOU" ELSE A¥=" I ":DL=2 
1QQ@PRINT TAB(9,5):A$;" win and deal first." 
181 OPROCDEL (400) :PROCCCD(11):PROCCD (18) 
182@CLS 
183QENDPROC 
19QQDEFPROCCA 
191@DD=DD~1:F=RND (DD) 
192@C=CC (F) :CC(F)=CC (DD) 
193@SS=(C-1) DIV 13+1 
194QNN=(C-1) MOD 13+1 
195@ENDPROC 
200QDEFPROCCE (N) 
2Q1QLOCAL X,Y 
2Q20X=CF(N) MOD 4] 
2030Y=CP(N) DIV 4 
2040PRINT TAB(X,Y) sCHR$ (2246) CHRE (230) CHRE (230) CHR 
2OSQFOR J=1 TO B:PRINT TAB(X,Y+d) sCHRE (231) 
2QOPRINT TAB CX, ¥+4) 3 CHR (227) CHRS (230) CHRE (2: 
207QENDFROC 
21QQDEFFROCCC (N) 
211@LOCAL X,Y 
212QX=CF(N) MOD 40 
213QY=CP(N) DIV 4@ 
214QD$=CHR# (232) +CHRE (232 
2ISQ@FOR J=1 TO 3:PRINT TAB(X+1,Y+d) ;D#:NEXT 
216QENDPROC 
22QQDEFPROCCD (N) 
221QLOCAL X,Y 
2220X=CF(N) MOD 4 
ey DIV 48 
240Ds="—" 
22SQFOR J=@ TO 4:PRINT TAB(X,Y+J) ;D$:NEXT 
226QENDFROC 


) NEXT 


Listing 3a: cut for deal 


SoU ODETRROGCD 
S1QD#=CHR#F (224) +CHR# (224) +CHRE (224) +CHRE (224) + THRE ( 
232QPRINT TAB (3,3) ;D#;D#; DF; D4; D4; DF 
SISQPRINT TAB(S,4);D#; D4; D4; DF; DF; DF 
AQPRINT TAB(S, 6) 4D#; Df; D#; D#3 DF5 DF 
SOPRINT TAB(S,7) ;D#;D#;D#; DF; DF; DF 
72,942: DRAW 1228,942 
1228,847:DRAW 72,847 
72,735 RAW 1228,751 
72,94 AW 72,847 
S4Q0Q@MOVE 1228,847:DRAW 1228,751 


Listing 4a: display frame 
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LISTINGS: Cribbage Player 


241@PRINT TAB(2,1)3 "MY 


Z2420PRINT TAB(2,9);5 


2420FP RINT TAB(Z2,9)3 
2440FROCE 
a eseN a Oc 


a FoR CH: Sia SCHR H 


Listing 1b: title 


@ RETURN 


HEND" 
TOTAL! 
RINT TAB(2,22) HAND" 


SINT TAB(34,1)3 "DEAL" 


MODE @:LOCATE 3.12 

PRINT "CRIBBAGE PLAYER" 
GOSUE Laka: MaZ25e 
GOSUB 116: MODE it 


2. THE 3.6 


FOR 231 TO SM: NEXT RE TURM 


DIM VNe 

FOR J=1 

DATA AL 

CATA 3 

O MER T 
DATA 

For 

OATH 

DATA 


FOR J. TOR READ SH Jo) ME 

CATA 15 JA PAIFOA RUM. 3S OF A RTH 
DATA A CARD. 4 OF AR THE 
RANDOMIZE TIME 

bge 1 oe"! bie 2 eT" 

RETURM 


Listing 3b: cut for deal 


14mg 
1414 
14260 
1434 
1444 
1458 
1466 
1476 
1488 
1498 
150a 
1514 
1528 
1536 
1540 
1556 
1568 
1578 
1568 
1590 
1666 
1610 
1628 
1708 
1718 


17248 


1738 
1748 
1906 
1218 
1828 


2510 
2020 


LOCATE 5.3 
PRINT"C UT TING FaORe OER 
4 TO at COCA I=R HEAT 


LOCATE §.1@:PRINT"My card" 
N=18 GOSUB 18@0:GOSUB 1908 
LOCATE 5.2@:PRINT "Your card" 
M=11:GOSUE 1866:GOSUB 1900 
N=186:GOSUB 119 
H=18:GOSUB 2@@0:GOSUB 1808 
SUITSHS¢ 1 3: DEM=HNC 19: GOSUB 2146 
M=194:GOSUB 1168 
N=11°GOSUB 2699:°GOSUB 1806 
SUITSHS¢ 2 >: DEN=HNC 2): GOSUB 21A% 
M=26@:GOSUB 1108 
IF HNC 19<>HNC2> THEN 1596 
LOCATE 12,5:PRINT"We’ll cut again." 
M=360:GOSUB 1148:GOTO 1438 
IF HNC 19>HNC 2) THEN AS=""fou":DL=2 ELSE Ags" I" fL=1 
LOCATE 9.5:PRINT Ags" win and deal first." 
M=490:GOSUB 1108 
CLS! RETURN 
@RND&DD: IF Fx=6 THEN 1786 
CCCF% 2=CC¢ DD? 
C-19813 +1 
NNSCO-1MOD 13 +1 
RETURM 
KSCPCN) MOD 48 
Y=CPCNIN4G 
LOCATE x,’ 
PRINT CHRS¢ 159 DCHRS¢ 154 ICHRS&C 154 DCHRSC 156 9 
FOR J=1 TO 3:LOCATE %.Y+J 
PRINT CHRSC1499;" "i CHRS¢ 149: HEXT 
LOCATE %, +4: PRINT CHRS¢ 147 CHRS< 154 DCHRSC 154 OCHRE: 153 9 
RETURN 
POND ie 4a 
CN 4 
b HR: Pecan tenant 
FOR J=1 TO 3: LOCATE x+1,7+J 
PRINT O%: NEXT 
RETURM 
CREM) MOD 4a 
V=CPCNIN4@ 
pes" " 
FOR J=3 TO 4:LOCATE %,'’+ 
PRIHT D#: HEXT 


A RETURM 


A Dep=SCHP 144 +0HRC £44 +0 


IF SUIT=2 OR SUIT=3 THEN PEN 2 
2.%+3:PRIHT SG&¢ SUIT > 
M+ Y+h PRINT H8¢DEM 9 


ELSE PEN 3 


Fs 144 CHP Ld + CHR 14g ot 

S PRINT Os Cis Cs C65 5 08 

4° PRIHT DSi 085 OSs 85 DSi DS 

6° PRIHT Dts 08108 85 0S: 05 
7OPRINT 08s 08509505085 DS 

{PCRS 376! POAR228 | PEX=280 

0 CRAM PRY PON, 1 

DRAW PB%, PDs: DRAW P 

MOVE F PC%: DRAM P 

FAM PBX. PEX: DRAW P 

LOCATE 2,1:PRINT"M'¢ 

LOCATE 2,9: PRIHT"/OUR 

LOCATE 32.9:PRINT"TURM WU 

LOCATE 2.11:PRIMT"M¢ ":PRIHT" HAND" 

LOCATE 2.16: PRIMT"TABLE":FRINT " TOTAL” 


LOCATE 


@ LOCATE 222: PRIHT" OUR" > PRINT" HAME" 


LOCATE 35.1:PRINT"DEAL" 
RETURM 
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READERS 


HELP US 
TO HELP YOU: 


MENTION 
COMPUTING TODAY 


WHEN RESPONDING 
TO ADVERTISEMENTS 


Its easy to 
complain about 
advertisements. 
But which ones? 


Every week millions of advertisements 
appear in print.on posters or in the cinema. 

Most of them comply with the rules 
contained in the British Code of Advertising 
Practice. 

But some of them break the rules and 
warrant your complaints. 

If you're not sure about which ones they 
are however. drop us a line and we'll send you 
an abridged copy of the Advertising Code. 

Then, if an advertisement bothers 
you, you ll be justified in bothering us. J 

The Advertising Standards Authority. 

If an advertisement is wrong,were here to put it right. 


ASA Ltd, Dept 2 Brook House. Tormngton Place. London WCIE 7HN 


This space 1s donated in the interests of high standards of advertising. 


OVER 140 AMSTRAD CASSETTE 
TITLES IN STOCK 


OVER 90 NOW AVAILABLE ON DISK 


CPM SOFTWARE 

Macro 80, Microsoft Basic, Microsoft 
Basic Compiler, Turbo Pascal, BBC 
Basic (Z80), Purchase Ledger, Payroll, 
Database, other titles on request. 


@ TAPE TO DISC TRANSFERS @ 
HARDWARE 


Printers, Speech Synthesisers, 
CPC464 3” Disc, Timatic 5%” 2nd Disc 
Drive also available. 
RS232 INTERFACES INCLUDE 
Sideways Rom’s, Optional upgrades to 
BBC Compatible User port. Also 
available Arnors Maxam Assembler and 
Quma’s Assembler. 

Mail order welcome. Please send sae for full list to: 


TIMATIC SYSTEMS LTD 


Registered Office Sales and Repairs. 

NEWGATE LANE FAREHAM MARKET 
FAREHAM, HANTS PO14 1AN FAREHAM, HANTS 

Tel: FAREHAM (0329) 239953 Tel: FAREHAM (0329) 236727 


355 cane 
ssp £29.95 
psp £39.95 


sea 


PRICES PER BOX 

1-4 5- 10+ 
SS 29.95 29.50 29.10 
DS 39.95 39.30 38.70 


ve 
is FLOPPY 
4 DISKS 
Suitable for use on nearly all single 
and double-sided 5's” disk systems. 
= Replacement Guarantee 


= Hub rings 
= Boxed in 10s 


PRICES PER BOX O 
1-4 5-9 10+ ——s 


9.00 


Full Lifetime Guarantee 


REPLACEMENT 
GUARANTEE 

lf any disk should fail, 
return it for free 
replacement. . 


To total order value add Delivery, then add 15% VAT and send to: 


IDS Computer Supplies 


P.O. BOX 436, BANCROFT, MILTON KEYNES MK13 0QX. Tel: (0908) 310896. 
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ALGORITHMS: Solving puzzles 


Bill Horne 


his month, we look at algorithms for 
puzzle solving. The puzzle is as 
follows: 


Six men sat at a table, three with their 
backs to the window, three facing the 
window.We will call them A,B,C,D,E,F. 
The man opposite D was seven years 
older than the man on B's left, and five 
years olderthan the man onA’sright.Both 
C's neighbours were younger (in years) 
then the man opposite E.F, who satfacing 
the window, sat opposite his twin brother. 
The ages of the three men facing the win- 
dow totalled 100, and so did the ages of 
the three men with their backs to the win- 
dow. Atleast two of the six were younger 
(in years) than the twins. 


What were the men’s ages, and where did 
they sit? 


PRINCIPLES 


Solving a puzzle of this kind is largely a mat- 
ter of elimination.The given facts rule out 
some seating arrangements, and the facts 
must be converted to statements. However, 
the way the seats are numbered can be 
highly significant in this. It is desirable that a 
move one place to the left should increase 
the seat number by one, a move to the right 
decreasing the number,which leads to this 
plan; 


WINDOW 
WAG) 
654 


Exploring all the posible arrangements is not 
easy. The method chosen here sets up 
10,800 combinations, and then discards 
those in which the same seat numbers are 
giventotwoormore men. A mere 720 are lett, 
and these are subjected to further scrutiny. 
This is not an efficient approach, but it is 
reasonably simple. Speed could be increased 
by putting the equality checks between the 
FORstatements, butspeed is not very impor- 
tant for a one-off program. 


ALGORITHM 
ANGLES 


Puzzle solving algorithms. 


THE RULES 


Since there is someone on A's right, his seatis 
neither | nor 4. (Lines 120,210) 


Since there is someone on B's left, his seat is 
neither 3 nor 6.(Lines 130,210) 


Since C has two neighbours, he must be at2 
or 5.(Lines 140,220) 


C’s neighbours are younger than the man 
facing E, so E does not face either of them: 
C+E=6 and C+E=8 are excluded. (Line 
220) 


If B+D=6, the man opposite D is on B's left 
and cannot be seven years older than him- 
self.Similarly A+D=8 is unacceptable.(Line 
230) 


If someone is on B's left and A’s right, he is 
given two ages, so this is unaccep- 
table.(Line 240) 


F sits in 4,5 or 6.(Line 170) 


These rules eliminate all but sixteen of the 
combinations. Those that remain need 
further examination. 


The first objection arises when one line or 
the other has a total 3*X + 9,which cannot 
equal 100. This is detected by giving X an 
arbitrary value of 30, allotted to the man on 
B's left. This makes the man opposite D 37, 
and the man on A's right 32.F and the man 
facing him are made equal if either is zero, 
and the line totals are checked. If the result is 
99, the word ‘HUNDRED’ marks an exclu- 
sion. IfF and his opposite number have been 
defined as being of different ages, the word 
‘CLASH’ marks another reason for 
exclusion. 

For the remaining eight cases, the ages 
determined are printed out. When no age 
has been given toF orto the man facing him, 
the system fails, but the result remains useful. 
In the first combination, C’s neighbours are 
both younger than the man opposite E, and 
the same applies to the fourth combination, 
but the rest are ruled out by the ‘neigh- 


bour’ requirement. 

In the fourth combination, no one is 
younger than the twins. If you experiment 
with this layout, keeping A,B and E at the 
same relative spacing, you will find that no 
variant meets both the ‘twin’s age’ and the 
‘neighbour rules. We are left with the firs! 
combination, which satisfies all the require- 
ments. 


COMMENT 


It is unusual to find that a puzzle of this type 
can be solved so completely by a computer 
program. It would have been impossible to 
signal the ‘neighbour exclusions auto- 
matically, by checking for either V(C+1) or 
V(C-1) being equal to or greater than V(E), 
while detection of the ‘twin’s age’ exclusion 
might have been possible but would have 
entailed more calculation.The program 
would have been a bit of an anti-climax. 

The problem with puzzle-solvingis thatitis 
liable to involve algebra sooner or later. In 
this case, the use of arbitrary numbers 
avoided this, without loss of generality. 

The program was written for the 
AMSTRAD CPC464, and users of that 
machine will appreciate that an input of O at 
line 110 will give a displayed output, 
whereas an input of 8 will give an output on 
the printer. This conveniently allows ascreen 
run to check for errors, after which the prin- 
tout can be produced. 

The program takes six minutes to run, but 
working out the solution 
manually could = 
easily take six hours! 


108 CLS 
110 INPUT "PRINT". 4 
120 FOR AR=2 7h 
138 Fe 
140 FOR 
158 FO 
isa F 
17a FO 
136 BB OR He OR Ae Oe Ae oR SF THEN te 
198 IF Bsc OF Bal OR BSE OF B=F oR E=F THEM deni 
2 sE OR C=F OOF PeE Oh Def THEM qo 
THEN 430 
(+E <6 OR C+fst 
28 THEN 43h 
OF Be4 AND A=6 >) THEN 480 
cose 


THEM de 


ASCE. OF + ” 
1 TO 3: PRINTHY ABE. HEMT 


EF TO 4 STEP ~1-PRINT#Y Ae > 
‘T 


IF CYC 1 pete 
THEN PRINT #i 
3 VO1 = T 


41a 1 3 

420 PRINT#Y. THEY So 

430 FOF H=1 TO 3: PRINT#@Y. VOM > 

440 PRINT# 

456 PRINT#Y). TABCS 3: 

460 FOR H=8 TO 4 STEP -1 PRINTHY SY Kos 
470 PRINT# YS PRIHTRY 

420 NEXT NEXT: NEXT> HEXT HESST HEST 
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THE ARNOR 
MAXAM 


Bill Horne 


A profusion of assemblers for the Amstrad CPC464 is 
now beginning to appear, but this one, from London- 


based Amor, looks to be quite special. 


nyone who wants to do 
any serious program- 
ming needs at least a 


‘toolkit’ and preferably an 
assembler. The necessary pro- 
grams are usually loaded into 
RAM, reducing available 
workspace, which may already 
be at a premium. The Amor 
MAXAM program for the 
AMSTRAD CPC464 is avail- 
able in ROM, leaving the 
already generous provision of 
free RAM virtually untouched. 
The Text Editor initially offers 
41224 bytes of workspace, 
which should be enough for the 
most enthusiastic programmer. 
The only argument for using the 
altemative cassette or disc ver- 
sions is that they are cheaper. 


INSTALLATION 


Mounting the tiny MAXAM unit 
is simplicity itself, once the func- 
tions of the three connectors 
have been sorted out. A small 
diagram would help here, 
though the instructions are 
clear enough if you read them 
carefully. The unit plugs into the 


FACTSHEET: 


‘disc drive’ connector, the inter- 
face lines being brought 
through to a board-edge con- 
nector at the rear. The third con- 
nector provides for vertical 
entry of a further extension 
board. 

The added unit tucks away 
neatly, partly inside the main 
computer case, so this is almost 
a ‘fit and forget’ situation, 
because there is no need to 
remove the unit after use (in- 
deed, it is best left in place, to 
save wear on the connector 
surfaces.) It will sit there quite 
happily, coming into action 
only when required. At switch- 
on, the presence of the unit is 
reported in the initial display, 
but BASIC is in charge, as 
usual, and entry to MAXAM is 


obtained by a _— special 
command. 

CONTROL 
HIERARCHY 

MAXAM adds up to seventeen 


new command words, though 
some are not available in the 


ARNOR adaptor ADI! with 


MAXAM (Amstrad CPC464) 


‘Price: 


ROM version £59.90 


_ Disc version £26.90 
Tape version £13.50 


Available fom: 


ARNOR Lid. 
PO Box 619 


London SE25 6JL 
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disc and cassette versions (see 
tablel). These take you from 
BASIC into the principal system 
functions. For example, 

MAXAM enters the main 
menu, which itself offers sixteen 
options, as listed in Table2. 
Type ‘T’, and the Text Editor 
menu appears, offering seven- 
teen more options. This multi- 
level control hierarchy groups 
associated commands together, 
avoiding the need for a single 
massive menu. 

One command allows a 
switch between Mode 1 and 
Mode 2. This text will be printed 
on an 80-column basis, so 
Mode 2 is in use — yellow on 
blue, as usual, giving a read- 
able display. Mode 1 colours 
are fully exploited, giving avery 
pretty display, though the red is 
less readable than the other 
colours. 


TEXT EDITOR 


The Text Editor is not quite a 
word processor, though it is in 
use as such for writing this 
article! Line and column counts 
are displayed on the top screen 
line, together with the numberof 
free bytes and the current work- 
ing mode (i.e. Insert or Over- 
write, selected by pressing 
Control and Tab.) This differs 
from some text editors associated 
with assemblers, since itis usual 
toimpose arigid tabulation pat- 
tem. The free format allowed in 
this case is useful. Tabs can be 
set to suit personal fancy. 


Blocks of text can be defined 
by markers, providing means 
for partial printout, but the more 
decorative falals of a full-scale 
word processor are — not 
unreasonably — omitted. 

Incidentally, the editor 
imposes no limit to the max- 
imum length of a line, the 
display wrapping round by half 
a screen width if the right hand 
edge is passed. This sometimes 
needs watching, to avoid the 
‘Where the dickens did that 
come from?’ syndrome, because 
text outside screen limits can 
still be printed. 

Among the more esoteric 
characteristics of the editor, 
there is provision for generating 
BASIC programs that include 
assembler sections. These 
sections are marked as blocks, 
and a MODIFY function is 
called to change the block 
markers to quotes. A further call 
inserts line numbers, and the 
modified text can be saved to 
tape. 

But we are getting a little 
ahead of ourselves. The Assem- 
bler must now be considered. 


THE ASSEMBLER 


In general, an assembler is an 
assembler is an assembler. Fora 
given CPU, there is usually not 
much difference between one 
version and another. You set up 
atext file giving the mnemonics 
ofthe required instructions, with 
a definition of link points and 
data locations. The assembler 
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scans through the text and 
works out the address structure, 
then makes asecond pass to set 
up the required code. MAXAM 
does that, and quite a lot more. 
As already indicated, it will 
allow a program to be framed in 
a mixture of BASIC and assem- 
bler code. The command 
| ASSEMBLE calls the assem- 
ber into action, and assembly 
code lines begin with a single 
quote symbol, telling the 
BASIC interpreter to lay off and 
do no tokenisation. (The equiv- 
alent of REM). When a line 
without the single quote is 
reached, BASIC comes into 
action again. 

If you don't want the assem- 
bler to report itself, you use 
| ASSEM, which suppresses 
the text. This is called ‘invisible 
assembly’. 

One of the bugbears of mix- 
ingBASIC and machine code is 
the transfer of variables from 
one to the other. MAXAM solves 
this by GET and PUT. GET will 
find the value of a BASIC vari- 
able and pass it to the machine 
code program. PUT willsetup a 
BASIC variable from amachine 
code value. Using these func- 
tions requires a little practice, 
but they are very useful once 
you get the idea. Lengthy 
sample programs in the Amor 
manual give practical illustrat- 
ions. 

The manual, by the way, is 
almost50 pages in length, in AS 
size, and includes a glossary, a 
summary of Z80 instructions, 
and notes on the special 
AMSTRAD interpretation of the 
RST instructions. There are 
places where the explanations 
might be clarified a little, but 
this is likely to create a slight 
delay, rather than ultimate 
frustration. 

The system worked equally 
well with cassette or disc, 
though there was one slight 
worry regarding the disc case. 
The plug-in disc interface is nor- 
mally stabilised by pressing 
againstthe rear of the main unit, 
and that is lost when the 
MAXAM unit is interposed, 
making the overall combina- 
tion a little fragile. You need to 
be careful not to bend anything 
in these circumstances... 


CONCLUSIONS 


So what have we here? First, we 
have an ingenious use of the 
AMSTRAD ROM _ extension 
system, the first we have seen, 
though Melboume Publishing 
in Australia have been 
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REVIEW: MAXAM Assembler 


EXTRA COMMANDS 


MAXAM 


Enter main menu 


| 

| ASSEMBLEFnter assembler 
| ASSEM 
| CLEAR 
| CAT 

| FIND 

| MODE 
| 
| 
| 
| 
| 
| 


SPEED 
HELP 
HELP,n 
MAXOFF 
MSL 
MSH 


Invisible assembly 

Delete Editor text 
Catalogue tape files 
Locate string 

Change between Mode | and Mode 2 
Set cassette speed 

ROM information 
Information on ROM n 
Hide MAXAM 

Move screen memory low 
Move screen memory high 


ROMOFF ROM disable 


Available on all versions 


ROM and disc versions only. Others available on 


ROM only. 


Right: The 


ARMOR 


ii 


Ptiiiiit 


Enter option: § 


ARNOR Text Editor version 1.91 


FEEL LILI iii, 


Enter option: 


experimentingin that area. This 
begins to approach the lost 
ideal of a system which will pro- 
vide instant access to more than 
one main program. That, in 
itself, is worthy of note, but the 
innovation would be useless if 
the programs in the ROM failed 
to work. As far as we have been 


text 


oa 
oad black 
ave 

ve block 

in 

int block 


able to determine, they work 
very well, and bring to the 
CPC464 some of the cap- 
abilities which were adjudged 
to be missing. It would have 
been nice to have some provi- 
sion for debugging programs, 
but one must not be greedy. In 
fact, the facilities offered would 


aAssenbler/Disassenbler 


MAIN MENU 


T Text editor 

D Disassemble 

DP Disassemble to printer 
L_ List Memory 

LP List Memory to printer 
S Select upper ROM 

© Lower ROM ON/OFF 
E Edit Memory 

F_ Find string 

FP Find string and print 
M Move memory block 
R_ Relocate block 

I Initialise block 

C Compare blocks 

X Extemal command 


B_ BASIC 


Left: options 
available from 
the MAXAM 
text editor 


be difficult to match on any 
other machine of this general 
type. The CPC464 seems to be 
succeeding, and the addition 
of this add-on should increase 


its popularity. 
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TRAPPING 
ZEROES 


R Maguire 


Put an end to ‘No room’ errors on your BBC micro, with 


this useful routine 


hen an erroroccurs during the run- 

ning of a program on the BBC 

micro, amessage is printed on the 
screen indicating the error that generated 
the message. Pages 474 to 482 of the user 
guide gives explanations of these 
messages, and the ror numbers 
associated with each. 

To trap an error and so stop the premature 
ending of a program, a line such as ON 
ERROR GOTO (line number) can be inser- 
ted nearthe beginning of aprogam. In which 
case, when an error occurs a GOTO (line 
number) statementis executed, and the pro- 
gram continues to run from that line. 

A routine could be situated at this point to 
deal with the error, by using the number that 
is associated with that error. For example, a 
line such as IF ERR=17 PRINT “You pressed 
ESCAPE” could be used. After printing the 
message the program would continue from 
the next line in the program unless 
otherwise directed. 

An approach like this works very well until 
we come up against ERR=O, which is the No 
room error number generated when the 
computer runs out of memory. 

Ordinarily, error O is untrappable and 
hence program failure will occur. However, 
there is a way of anticipating when RAM is 
virtually exhausted. 

Example 1 shows a small program which 
asks for strings to be entered. Strings are 
stored near the top of the computer's user 
RAM. After approximately 100 characters 
have been entered the program ends and a 
No room message appears on the screen. 
This indicates we have now used up all the 
available user memory. 

Now insert lines 35 ON ERROR GOTO 
100 and 100 IF ERR=O PRINT “Out of 
memory”. When the program is run again, 
exactly the same thing happens, as line 100 


34 


cannot handle this error. Try changing line 
100 to IF ERR—17 PRINT” You pressed 
ESCAPE”, and press ESCAPE before the 
program ends. 

The answerto this problem is to constantly 
monitor the memory as it is been used up, 
then, just before we mun out of memory, issue 
our own message so that the program is 
not terminated. 

Fortunately, the computer's operating 
system keeps a record of the information we 
need, inits own dedicated RAM at locations 
&02 (low byte) and &08 (high byte). To see 
how these locations are updated, add line 
65 PRINT ?&03; ?&02 to Example 1. It can 
now be seenthatas eachstringis entered the 
amount of memory used is indicated on the 
screen. Remember that in MODE 7 the 
screen display uses memory from &7CO0. 

There is however one final problem to 
overcome before we can use the numbers 
held at&02 and &03 as indicators. Ontyping 
PRINT string$ (X-1) after the program has 
crashed, it will be seen that the last string$ 
entered can be lost. So we must protect 


against this eventuality. 

To do this we must monitor individual 
characters as they are entered. Example 2 
shows a method of achieving this by using 
the GET$ function. Line 50 sets up a buffer for 
storing the string asitis stored as a20 charac- 
ter string and the program asks forthe next to 
be entered. 

In an actual, working, situation it would be 
better to use this feature to limit the length of 
the string, then retum to enter the same 
string. The reason we might want to take this 
action is that failure to do so would require 
the programmer to leave a space of at least 
240 characters before the beginning of the 
screen memory, to enable storage of the 
BBC's keyboard buffer string. 

The input routine must now also check to 
see when the DELETE key is pressed, which 
is the purpose of lines 120 and 130 

It is up to the individual user to decide 
what to do afer trapping ERR=O — 
Example 2 simply halts the program 
at the line 210. 


Example 1 


REM 
REM 
REM 
DIF 
REPEAT 


## Example 


INFUT"Enter a string 


X=X+1 
LIMe TL. eX=5 
STOF 


1 *# 


##% Set FAGE to &7AQQ *# 
#* before entering program.x* 
string#(25):xX=@:CLS 


>"string#tX) 
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REM #* Example = ## 
REM ** Set FAGE to &79820 **# 


REM ** before entering program. 


DIM string#(25):x=@:CLS 
datat=STRING# (20,"#") 
REPEAT 

data#="":C=6 
FPRINT*Enter a string =" 
REFEAT 

G=GET# 


IF ?2@3°27A AND 7i023%2D8 THEN 218 
IF G#=CHR#(2.7F) AND C=@ THEN i100 


FEATURE: error trapping 


Sc SS SESS SS SE, 2S I SEDI, TEI ET EE EL DLL OLDE EEE EE, 


IF G#=CHR#(&7F) AND C2@ THEN data#=LEFT#(data#.C-1):C=C-i:PRINT G#; 


:GOTO i186 

PRINT G#::data#=data#+b5F 
C=C+1 

UNTIL G#=CHR#(2@8D) OR C=26 


IF Cx2@ THEN string#(X)=LEFT#(data#,C-1) ELSE string#(x)=datat 


X=X+1:FRINT 

UNTIL xX=25 

STOF 

PRINT‘ ‘’“ Out of memory” 
STOF 


ACK DATA 


For the BBC B Micro 


BASIC 
COMPILER 


This invaluable Software Package (containing 
around 60K of Code!) may be able to turn 
your BASIC programs into machine code, 
making them run up to 20 times faster! It 
comes complete with various utilities, 
including a disassembler and memory editor, 
and a detailed instruction manual. 


CASSETTE £26.95 
DISK £28.95 


Send cheque/PO or SAE for details to 


ACK Data 

Dept. CT 

21 Salcombe Drive 
Redhill 

Nottingham NG5 8JF 
Tel: 0602 262498 
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BLANK DISKS 


5¥%4in blank discs (40 track) 
Prices per box of ten 


single-sided/ double-sided/ 

double-density double-density 
Scotch 3M £14.95 £19.95 
Dysan £16.95 £24.95 
Memorex £12.95 £16.95 


(unlabelled with free case 


S-J-B SUPER 
SAVERS!!! 


50 Memorex SS/DD disks supplied 
in a perspex storage box. 


only £59.95 


50 Memorex DS/DD disks supplied 
in a perspex storage box 


only £74.95 
We also supply 3” and 31,” disks 


FURTHER DISCOUNTS ON BULK 
ORDERS 


CREDIT ACCOUNTS AVAILABLE 
FREE FAST DELIVERY ON ALL ORDERS 
ALL PRICES INCLUDE VAT 


Please send cheques/PO's to: 
[ama] S-J-BDISK SUPPLIES [aaa 


DEPT CT 11 OUNDLE DRIVE, 
WOLLATON PARK, NOTTINGHAM NG8 1BN 
TELEPHONE: 0602 782310 
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POWERING UP 


Gwen Nielson and Frank Brletich, Oneac Corporation 


Advances in computer technology have altered the 
power requirements of modern computer systems and 
increased their sensitivity to power problems. 


p to 80% of all computer malfunc- 
tions and failures could be preven- 
ted if computer systems were 
provided with an electrical environmentsuit- 
able for their sensitive components. Conse- 
quently, a comprehensive re-evaluation of 
the type and quality of power needed to 
operate modem systems is necesary before 
these failures and malfunctions can be effec- 
tively prevented and eliminated. 
Twomajorchanges have altered the com- 
puter's power needs. The increasing sensi- 
tivity of semiconductors and the move from 
linear to switching power supplies have 
resulted in systems that have much different 
power requirements than previous systems. 
As a result, tolerance to electrical noise has 
greatly decreased and systems that were 
once sensitive to small voltage variations 
now operate over a wide range of voltages 
as long as they are provided with a low- 
impedance source. 


ELECTRICAL NOISE 


The major cause of semiconductor failures in 
systems today is electrical noise. These 
excess power-line voltages exist at 
extremely high frequencies andcan occurin 
nanosecond time frames. Depending on the 
energy levels, the impact on the semicon- 
ductor ranges from malfunctions to 
destruction. 

Electrical noise has always created pro- 
blems in computerized systems, but advan- 
ced production techniques have produced 
chips with a greatly reduced tolerance to 
noise. As densities increased and device 
real estate became more valuable, noise 
protection built into the chip was designed 
out. The result is much higher yeilds, but 
more fragile chips, so noise protection must 
be provided by the system in which the 
semiconductor is being used. 

While most computer systems have some 
level of noise attenuation built in to prevent 
failure, the level is difficult to determine. Few 
manufacturers have determined the 
tolerances of their own systems, so end users 
should assume that a very minimal amount of 
attenuation is built into the system's power 
supply and look for a protection device that 
will ensure that only noise levels tolerable to 
the computer's delicate microcircuits are 
allowed through. 


aS RTS Ea SECO STUNNER a 
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Noise levels over 0.5V can cause disrup- 
tion of computer operation and result in 
garbled data or erroneous calculations, but 
normally will not result in failure. Degrada- 
tion of achip can start at just over 1 OV, creat- 
ing a weak spot on the semiconductor 
surface. Once the degradation has started, 
heat is generated across the weak spot and 
the voltages experienced in everyday use 
will eventually lead to failure. Noise at 
approximately 40V can cause immediate 
semiconductor failure. 

In 1980, IEEE Standard 587 was 
published. Based on the characteristics of 
building wiring, this standard states that a 
system can receive a pulse as severe as 
6000V with a0.5V secrisetime (Fig 1). Above 
this level the building wiring will arc over. A 
power conditioner designed to protect mod- 
em systems must be able to reduce this 
6000V noise pulse to under 10V if semicon- 
ductor failure is to be prevented. 


| 


<< 6000V PEAK 


Figure 1: a system may receive anoise hit 
as severe as this 6000V, 0.5 sec rise-time 
100KHz pulse. It is a 40% decaying 
waveform with a 200A current-source 
capability. 


Noise occurs in two equally destructive 
forms: normal mode (line to line), and com- 
mon mode (line to ground). Either type in 
levels over 1OV can cause degradation 
system failure, and over 0.5V will cause 
disruption. 

Common-mode noise generated across 
the safety ground line causes a special pro- 


blem in today’s computer systems because 
the safety ground is often used as the com- 
puter logic’s reference point for communica- 
tion purposes (Fig 2). The safety ground 
required by the National Electric Code to 
protect humans, and the reference point 
(system's common) have a_ coupling 
capacitance between them so that even if 
the logic circuits are floated in relation to the 
safety ground these two grounds are tied 
together at high frequencies. Normally, they 
are physically tied to earth through the utility 
ground. Water pipes and rods driven into the 
ground are also used. 

Since the common-mode noise gener- 
ated on the ground line has a direct connec- 
tion to the semiconductors in the system, the 
quality of these grounds has a direct impact 
on system operations. 

Protection devices that eliminate high 
voltages by dumping them into the ground 
line will actually generate common-mode 
noise levels whose magnitude depends on 
the transient voltage and on the impedance 
ofthe ground and neutral wires. Since power 
supplies provide a minimal amount of 
normal-mode attenuation and computer 
systems have no intemal common-mode 
attenuation, the most effective product must 
reduce noise to under 10V normal-mode 
and under 0.5V common-mode 


LINEAR AND SWITCHING 
SUPPLIES 


The change from linear power supplies to 
switch-mode power supplies has resulted in 
modem computer systems having different 
operating characteristics than previous 
ones. Switching power supplies are gener- 
ally used to increase efficiency and dec- 
rease size and cost in ac-to-dc power 
conversion. 

Computers based on linear power 
supplies (Fig 3) are voltage-sensitive 
devices. Linear supplies maintain a stable 
de output by converting the currents 
associated with excess voltage to heat 
through a dc linear regulator. Low-cost 
linear devices provide good regulation and 
fast response while providing moderate 
noise protection. However, they utilize a 
bulky 60-Hz input transformer and large heat 
sinks, so size and weight become 
problems. 
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Linear supplies also operate at low 
efficiencies (50% for a 5V supply), accept a 
very limited input-voltage range, and pro- 
vide only minimal energy storage (less than 
10 msec ride-through). And if the voltage 
level varies outside the supply’s acceptable 
range, the device will shut the system down 
or, even worse, disrupt operations. 

In contrast, most modem systems incor- 
porate switching power supplies (Fig 4) 
which don't regulate the de current directly. 
Instead, the pulse width modulates the 
incoming rectified ac current. Switching 
supplies operate at efficiencies of 70% or 
greater and have reduced size weight. They 
also provide energy storage in excess of 
25 msec. 

Most switch-mode supplies operate over 
arange of 90 to 135V because they regulate 
by adjusting the current pulse width. Thus, 
additional voltage regulation is no longer 
necessary. And rather than being voltage 
sensitive, switchers must be able to draw, on 
demand, the current required for proper 
operation. This requires a very low 
impedance power source. 

The main disadvantage to the computer 
when you use a switching power supply is 
that switching at high frequencies (up to 100 
KHz) is required to pulse-width modulate the 
current. Since noise is a high-frequency 
phenomenon, and the switcher functions at 
high frequencies, it will allow more noise to 
pass into the system than linear devices. To 
compensate, increased noise protection 
must be provided. 


LOAD AND LINE 
CHARACTERISTICS 


For a power conditioner to provide the pro- 
per interface between a computer and the 
utility, itmust remain stable during operating 
changes in either system while eliminating 
power problems. A computer system is a 
dynamic load that must interact with an 


AC/DC 
CONVERTER 


SUPPLY 


GROUND 


Figure 2: the digital logic in a computer 
system uses the safety ground as a 
reference. Common-mode noise over 
0.5V generated on this ground line can 
cause system malfunctions and failure. 


Figure 3: Computer systems based on 
linear power supplies are sensitive to 
variations in voltage level outside their 
design parameters. 


equally dynamic utility powerline. As power 
-factor correction, grid switching, and the 
addition orreduction ofloads occur through- 
out the day overthe entire system, the power 
line goes from low to high impedance — and 
even the negative impedance — on a 
routine basis. 

A computer system can interact with the 
utility during these changes: without dif- 
ficulty, but the power conditioner that pro- 
vides the protective interface mustbe able to 
adjust to these changes without oscillation 
or overshoot. Thatis, itmust be able to match 
the dynamic impedance of the line with the 
dynamic load characteristics of the com- 
puter system. 


PWM 
CONTROL 


current on demand from a low impedance source. 


FEATURE: power supplies 


MEETING NEW 
REQUIREMENTS 


One power conditioner, developed by 
Oneac Corp. to meet the power require- 
ments of modem systems, comprises three 
subsystems: 

The input-filter subsystem represents the 
first line of defense against destructive tran- 
sients by clipping their amplitude and slow- 
ing down the high-frequency components of 
the surge. In addition, it acts as an RFI filter, 
eliminating the extremely high frequencies 
associated with this type of noise. 

The remaining attenuated noise passing 
the input filter then reaches the transformer 
section of the unit which must reject noise 
withoutintroducing highimpedance into the 
power path. Thus, proper current transfer is 
made to the computer's power supply 
without compromising noise rejection. 

The third subsystem is the final elimination 
point for noise that may have passed through 
the other two subsystems. The virtual Kelvin 
ground ties line, neutral, and ground 
together at high frequencies. It eliminates 
any remaining noise but passes the lowerfre- 
quencies necessary for power transfer. In 
addition, the low impedance design pro- 
vides a power conditioner that meets the 
requirements of modem systems. Applying 
this type of interface to today’s computer 
installations can improve system reliability 
up to 80%. 


Frank Brletich genera] manager of 
Oneac Corp.'s Commercial Products Div, 
holds an MBA from Harvard Business 
School. 


Gwen Nielson, marketing communica- 
tions manager at Oneac Corp., has a 
degree in technical communications from 
Michigan Technological Univ. 


This article originally appeared in Winter 1983 


edition of Computer Technology Review, and has 
been reprinted by permission of the publisher. 


Figure 4: the switching power supplies used in most systems today are not affected by voltage variations, but must be able to draw = 
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Mark Woodley 
Concluding our series on C, we discuss 
programming style and consider some do’s and 
don’t’s worth bearing in mind. 


his final article in the series, talks 

about programming style. Given 

here are a few general guidelines 
that should be followed when setting out 
your C programs. Let me stress that they are 
just that, guidelines, and that they may not 
apply to all situations. However, in the cases 
where these rules don't apply, they should 
be regarded as mere exceptions. 

Tostart with, let's look at the layout of func- 
tions. The general way to set out a function 
was described in the first article and this is 
the way that the C compiler expects them. 
But, apart from satisfying the syntax require- 
ments of a program, the C programmer can 
do much more to aid the readability of his 
programs. 


VARIABLE 
DECLARATIONS 


One standard, often quoted in C textbooks, 
is that variable declarations should appear 
in alphabetical order. However, by relig- 
iously following such a dictum, variables 
which are functionally related may appear 
in different places inside a function. For 
example, you may be writing a database 
management program. As well as having 
variables to hold each of the fields in a 
database record, the function may require 
other variables to hold disk addresses (sector 
and blocknumbers, etc.) as wellas any other 
control variables which are particular to the 
operation of that function (e.g. Boolean vari- 
ables, counters, accumulators). Ifthese were 
to be declared in alphabetical order, then 
the functional relationships between the- 
variables would be lost. 


38 


TYPE 
DECLARATIONS 


Itis agoodideato group type declarations in 
the order according to this standard: 


extem 
register 
auto 
static 


(which, if you like, lists variables in order of 
localness.) 

So, variable declarations which are related 
to each other by their use in the function 
should be declared together. Once this 
relationship has been made clear, then you 
can think about putting the variables into 
alphabetical order. 

The same applies to definitions and type 
declarations. If a #define or typedef was 
particular to the operation of a function (as 
opposedto the operation of the program as a 
whole), then it should be made part of the 
function. If it was hidden away in some 
header file, it would be difficult to see how 
the program works, and at the same time, 
that function would be restricted for use only 
with that header file. Only those definitions 
and declarations common to the operation 
of main and the functions as a whole should 
be made in header files. 

Use #define for constants, in particular 
those that may need to be varied later on, for 
example, buffer sizes. typedef should be 
used to simplify complicated declarations. 


FUNCTIONS 


In a similar vein, the functions in a program 


should be arranged so that they are related 
and this works well if ahierarchy chart(which 
shows the relationships between functions) 
is produced with the program, rather than 
listing them in alphabetical order. 

Always declare the type of a function. 
Remember that each function is expected to 
retum a value. Where a function does not 
retum any value, the compiler should be 
informed by declaring the function as void. 

Don't forget that main is a 
function and thatits value can be retumed to 
the operating system. In UNIX, this becomes 
the exit status of the invoking command. 

It may be necessary to convert retumed 
values to the appropriate type with the cast 
operator. So you will have to watch the type 
of a variable that is being ‘returm’ed. 

The comments form an important and 
necessary part of each function. In general, 
there should always be an adequate com- 
mentatthe beginning(usually afterthe argu- 
ment declarations). It is seldom required to 
have additional comments, but where they 
are needed, they should appear to the right 
of the line to which they refer. 

Functions should be kept as simple as 
possible. As you will leam with experience, it 
is alot easier to write a program that consists 
of many short functions than to write a pro- 
gram that has two or three more involved 
ones. This works for several reaons: 


IN WRITING short functions, the pro- 
grammer is able to visualise most of the 
logic and coding inhis head. This way, he 
is able to write it more quickly and more 
importantly, with improved accuracy. 
When the function has been written, it 
can be thoroughly tested on its own. 
Because there is less of it, any bugs 
inherent in the code will be much more 
obvious. Generally, in small sections of 
code, there are only a few paths to test. 


AS a function grows, it becomes much 
harder to imagine. To make matters 
worse, in testing the function, there may 
be an infinite number of paths. As you 
might guess, the programmer who 
develops a program in large blocks, 
spends more time in writing it. The easy 
solution is to look for sections of code that 
could be written as separate functions, 
and delegate them down accordingly. 


One principle that marks the top-limit of 
function complexity is derived from the fact 
that most programs become over-complicated 
when there are more than five levels of 
indentation. Otherindicators of programmer 
overkill are functions that have more than 
half-a-dozen local variables ortake up more 
than page to write. 

In the same vein, expressions that appear 
within a program can often be improved. For 
example, you may quite often check the 
range of certain variables by some boolean 
expression: 


(0 >= c) && (ce <= '9’) 
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This instantly becomes more readable if we 
adopt the mathematical standard in 
quoting ranges: 


(UGi << fel (SSeS) 


And because! don't want you to getinto any 
bad habits I won't show you any nasty com- 
binations of Boolean and arithmetic oper- 
ators! As for the extrovert use of ? and :. 
Uugh! 

Worse still, are uses of the scomed-upon 
keywords goto and continue. As Pascal 
successfully proved, it is quite easy to write 
programs without a single programmed jump, 
by keeping to the if..then, while..do and 
repeat,.until structures. As far as the con- 
tinue verb is concemed, its use only demon- 
strates that its programmer is only too willing 
to abandon a sinking ship! 


C THE LANGUAGE 


C is by its very nature an ambigious 
language to the newcomer. It is very easy to 
confuse the compiler by mixing the types of 
variables and by misunderstanding the pre- 
cedence of operators. 

Wherever possible, therefore, the pro- 
grammer should use brackets in expressions 
to aid clarity, and always put braces around 
statements that are asked for by the syntax of 
a structured statement. 

As an example, take the popular case of 
the nested if..else. If the compiler was given 
the following code: 


if (expression) 
if (expression) 
statement; 
else 
statement2; 


then although the programmer would have 
wanted statement2 to be dependent on the 
first if, the compiler would associate that 
statement and the else with the second if. 

The situation can clearly be rectified by 
the use of braces: 


if (expression) 
if (expression) 
statement; 
} 
else 
{ 
statement; 


This raised another important point. Make 
sure that the shape of the program reflects its 
actions. In the first example, this was not 
the case. 

Other ambiguities can be raised by the 
use of #define. Bearing in mind that # define 
replaces every occurence of one set of 
characters with another, a line such as: 
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define i 1 


would replace every lower casei in the pro- 
gram with the character 1, prior to 
compilation. 


As you can imagine, this would have 
disastrous effects. Forexample, during com- 
pilation, every if statement would cause 
syntax error. This would no doubt cause 
much bewilderment to the poor program- 
mer, and ifit was well disguised, itmay waste 
a great deal of his time in finding the cause. 

This is one of the reasons why all pre- 
defined text in a C program is written in 
upper-case, with statements written in lower- 
case, so removing the possibility of such a 
traumatic event. 

As an absolute top limit, the program as a 
whole should not be longer than 500 lines. If 
this is the case, then the program should be 
split into convenient (functionally related) 
parts, which are stored in separate files and 
#included at compile time. 


Portability 


Although C lets the programmer manipulate 
the machine at machine-code level, it is 
designed to be high enough so as not to 
actually dictate the hardware requirements. 
C was designed to be a portable language, 
so that the UNIX operating system could be 
implemented ona great variety of machines. 
The tremendous features of C’s portability 


SERIES: Learn C 


can be destroyed however, by bad 
programming. 

Atthe beginning of this series! mentioned 
the representation of C's types. Notonly does 
the amount of space allocated to types vary 
from machine to machine, but the way in 
which arithmetic types are encoded varies 
considerbly, A long integer, for example, 
may be stored as bytes 4321, 1234, or 3412 
on different installations, where 21 is the 


least significant byte and 43 is the most 
significant byte. Therefore, the programmer 
should make no assumptions as to the rep- 
resentation of types. The only exception to 
this rule is in the use of arrays, where the 
ordering of types has already been des- 
cribed. Each element in the aray can be 
accessed by supplying the appropriate ele- 
mentnumber, orby using apointerthat treats 
elements as a contiguous list. Because of 
this, declarations are designed to disguise 
the actual storage allocation provided to 
types, and so ease portability among 
machines with different data formats. Most C 
implementations are made very tolerant of 
inappropriate declarations and can pass 
values to and from functions and registers 
with no loss of accuracy. However, this 
tolerance, is not programmed into assign- 
ments as we have already discovered, and it 
is recommended that the programmer 
always ensures that he is passing items of the 
correct type. 

For example, the structured statements 
that involve expressions, expect them to be 
integers. Consider the switch statement. 
You might want to write some code like the 
telegram program, thatinputs astream oflet- 
ters. For particular letters there may be a 
separate course of action and you want to 
select this with switch. If the expression 
used with switch is simply the char variable 
holding the current letter, then it will have to 
be cast to an integer. Otherwise, other bits 
might be misinterpreted by reading the 
character as an integer (e.g. sign bits) which 
would change the whole meaning of the 
program. 

Never assume anything about the work- 
ings of the cast operator. Don'tthink thatit will 
perform any sort of truncation, it won't, at 
least not below integer. Always assume that 
short, and long are distinct and different 
types on your machine. Even if they aren't, 
this may be the case on another machine. 
Forthis reason, beware of defining the size or 
bit patterns of constants. 

Associated with your C implementation 
will be some manual explaining the system 
interface, how C works on your machine. 
Pretend that it doesn't exist. Don't even 
bother to discover the peculiarities of your 
host system (forexample, the size ofthe input 
buffer). Not only will such practises destroy 
any portability in your programs, they may 
also change in later versions. 

And finally, ifyou are using system calls for 
input/output operations, use those provided 
by the Standard Input/Output Library. These 
will invoke your operating system as C 
tunctions and will retum values which you 
can check in case any errors arise. 

(For example, no diskette in the = 
disk drive). 
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OXFORD 
PASCAL 


Eraklis Pittas looks at 


Oxford Computer Systems’ 
Pascal for the BBC micro. 


he past 6 months have seen a 
positive surfeit of Pascal compliers 
being released for the BBC Micro. 
Each have been of varying degrees of 
quality and price. But the latest, and one of 
the cheapest on the scene, is Oxford 
Pascal from Oxford Computer Systems, 
who are probably better known for their 
implementation of Pascal on the Com- 
modore 64. 
Before describing the compiler, let's 
digress a little. 


THE PASCAL 
LANGUAGE 


Pascal was originally designed by Pro- 
fessor Niklaus Wirth at the Federal 
Institute of Technology in Zurich, in the 
late ‘60s. His definition of the language 
was subsequently published in 1971. 
Wirth felt that the languages of the 
time were either too big and unwieldy on 
encouraged bad programming style. 
Pascal was therefore intended as an aid 
to teaching a systematic approach to 
computer programming — _ specifically 
structured programming. It was designed to 
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be simple and elegant without being restric- 
tive, by having a small number of powerful 
constructs, and the facility of user defined 
data types. This simple, elegant approach 
meant that the compiler was small, fast, and 
easy to transport to different processors. 


ADVANTAGES OF PASCAL 
— OR OTHERWISE 


The arguments over which language is best 
has, and will, continue foralong time. Suffice 
it to say that no language is better than all 
others forevery application. Each language 
hasits good andbad points, given adifferent 
problem. 

When comparing BASIC and Pascal we 
see that the greatest attribute of BASIC is the 
ease of executing and debugging small-to- 
medium sized programs interactively. It is 
only when large complex programs/systems 
are tackled that Pascal (with certain exten- 
sions mentioned later) comes into its own. 
The usual arguments in favour of Pascal are 
more often than not about structured pro- 
gramming. This I feel is a white elephant, as 
you can write badly structured programs in 
any language. The opposite is also true; well 


GRAPHICS & 
SOUND EXTENSIONS 


structured programs can, and are, written 


in BASIC. 


INSIDE THE OXFORD 
PACKAGE 


For £49.95 (£39.95 for the cassette version) 
you receive a plastic case somewhat akin to 
a video-cassette case, consisting of a 16K 
ROM containing part of the compiler/editor 
system, the P-code interpreter and other lib- 
rary routines, a slim (95 page) well - pro- 
duced manual, and either a cassette or 
diskette. The disk (in the case) contains the 
Pascal system that is external to the ROM, a 
run-time system (to run on machines without 
the ROM), alist ofthe Eror messages that the 
compiler can emit, and 3 example pro- 
grams; NIM, PATTERN and PERSIAN. 


DOCUMENTATION 


The manual, although slim, is clear and con- 
cise. It is split into two sections: a beginners 
guide to Pascal and a reference manual. 
Although the beginners guide is of the order 
of only 30 pages with a number of short list- 
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ings, it does serve its purpose as an introduc- 
tion to Pascal, but should be supplemented 
by agood textbook. The reference section is 
no more than that, but for anyone who is not 
an absolute beginnerthe guide should serve 
as the only documentation needed to use 
the system. All the usual topics are covered: 
statements, data types, procedures and 
functions, pointers etc. A list of compiler error 
messages is included, so too is information 
on program chaining, and Pascal interfac- 
ing to BASIC and machine language pro- 
grams. An index is included, but this only 
runs to a single page. Having said that, at 
least the manual was not a last-minute A4 
‘photocopied - sheets’ job’ which is usual 
with most of the less expensive compilers. 


EDITING AND COMPILING 


To use the system the supplied ROM mustbe 
put into one of the sideways ROM sockets — 
a procedure detailed in the manual. After 
this, getting into the system is as simple as 
executing a‘shift-break’. 

After booting, the system is in the resident 
editor/compiler mode. In this mode the 
source text and the object code are both 
resident in memory. The editor supplied is 
not a full-screen editor but borrows from the 
built in BASIC line editor. All the standard 
BBC BASIC editor commands are present, 
with a few added extras: 


DISC Enter disc compiler mode. 
RESIDENT Reload resident compiler. 


FIND Find and print occurrences of 
a string in the program. 

CHANGE Asfindbutsubstituteasecond 
string for all occurrences. 

PUT Saves the program on 
diskette. 

GET Reads a program from 
diskette. 


If the system is in the resident mode then a 
simple ’R’ will compile the program currently 
in memory, and if there are no errors, will 
execute the resulting object code. An'L’ or 
‘P’ will also compile, but will list the program 
on the VDU or printer respectively, as it does 
so. The resident mode isthe only mode avail- 
able to cassette users, and as such only pro- 
grams of a few hundred lines can be 
compiled, which is ample for leaming 
Pascal. If you have a disk then by entering 
disk mode the compiler is swapped-out and 
much more memory is available for program 
source. In disk mode, after a program is 
entered itmust be PUT to disk, from which the 
command ‘COMP <PROGNAME>’ will 
compile the program into an object file 
called 'O.PROGNAME'’. This file can be 
subsequently run with the command ‘EX 
<PROGNAME>". 

Allin-all, editing and compiling pro- 
grams is easy but would be easier if a full 
screen editor had been supplied, although 
the saving grace is thatthe formatis identical 
to standard WORDWISE files. 


PERFORMANCE 


The object code producedby the compileris 
not 6502 machine code, but PCODE: the 
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code of a stack-based theoretical machine 
that is implemented in software (the PCODE 
interpreter). Although this code is inter- 
preted, itis still fasterthan BASIC is all opera- 
tions as far asI can tell, since it is in effect the 
machine code which isfine tuned for Pascal 
statement execution. 

Iran a couple of my own benchmarks and 
found that straight FOR-NEXT loops ran 
about 50% faster again, but TEXT output to 
the screen was about 200% faster in 
Pascal! Although the tests were not by any 
means exhaustive, they served their pur- 
pose. When! ran the same tests on an Apple 
//e with Pascal 1.2 the Apple was from 30- 
100% faster in all the cases I tried, except in 
text I/O where the Beeb’s faster hardware 
had the edge. This is interesting, as 
the BBC's processor runs at 2Mhz while the 
Apple's runs at 1Mhz — obviously there is 
room for improvement in the PCODE inter- 
preter. Execution speed aside, the compiler 
itself is about as fast as the Apple Pascal 
compiler since it is written in Oxford Pascal 
itself and thus has to be interpreted. 


FACTSHEET: OCS Pascal 


Price: disc version £49.95 


cassette version £39.95 


Available from: Oxford Computer 


Systems Limited 
Hensington Road 
Woodstock 
Oxford OX7 1JR 
Tel. 0993 812700 


OTHER FACILITIES 


Some very useful features which will be 
appreciated by professional programmers 
should be mentioned. Programs can CHAIN 
as others so that programs larger than the 
available memory can be split up, extemal 
source files can be included into a file that is 
being compiled and separate compilation is 
available, i.e. separate program object files 
orlibraries of often-used Procedures orFunc- 
tions can be linked together into one object 
file. This is a definite ‘plus’ to the system, and 
one that TURBO Pascal or Acomsoft's ISO 
Pascal does not allow. NEW and DISPOSE 
as defined by Jensen and Wirt is imple- 
mented, so too is the passiong of Functions 
and Procedures as parameters. 

Finally, programs can be ‘LOCATED’ or 
compiled with a RUN-TIME library tacked 
onto the object file. This means that a pro- 
gram can mun without the ROM being pre- 
sent. LOCATED programs can, therefore, 
be distributed or sold to users without the 
ROM. The best part of this is the liberal 
licensing policy of OCS, who simply ask fora 
mention in any documentation and makes 
no royalty or copyright claims on your 
software. 


EXTENSIONS 


Extensions to standard Pascal include all 
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the BBC BASIC graphics commands. Also 
included are: SOUND, ENVELOPE, GET- 
KEY, VDU, OSVDU, OSCLI, HIMEN, SET- 
TIME, RANDOM, etc. In fact nothing has 
been overlooked. Hexadecimal constants 
are allowed in expressions and built-in Pro- 
cedures to read and write HEX values are 
provided. Finally, for ‘professional’ pro- 
grams, I/O errors and the <ESCAPE> key 
can be trapped and dealt with by the 
program. 


BUGBEARS 


No piece of software is perfect, and this pac- 
kage is no exception. A couple of extras 
could have made it infinitely better. 
Although extensions for reading STRINGS 
have been added to the ISO standard, it is 
nowhere near as useful as that of Apple 
(UCSD) Pascal — this should not be too dif- 
ficult to add. Program segmentation is 
another easy addition that would be very 
useful. The only real ommission, though, is 
that Random Access files have not been 
provided. Although this is not part of the ISO 
Pascal standard, it really is a must for all 
serious Pascal compilers. The compiler is as 
close to the ISO Pasclal level O standard as 
makes no difference. The one major devia- 
tion that I noticed is that identifiers (variable 
names) are only significant in the first 8 
characters; the standard says all characters 
should be significant. Finally, in the adverts 
no mention is made of the need for the BASIC 
2 and OS 1.2 or greater to be present in 
your machine. 


IN CONCLUSION 


Oxford Pascal is good value for money with 
plenty of features, given the memory limita- 
tions of the BBC Micro. The excellent error 
messages given by the compiler — real 
English not error codes — would be very 
useful to someone leaming Pascal. But this is 
not a toy compiler by any means. Even with 
the couple of gripes I had about random 
access files, very good commercial quality 
software can be developed with this Pascal. I 
can wholeheartedly recommend Oxford 
Pascal to Pascal novices and experts 
alike. 
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ai fs he Z800 family is anew 
generation of 16-bit, 
Z80 compatible, micro- 
processors which allow new 
designs to use the high perfor- 
mance features of an enhanced 
architecture. Z800 MPUs fea- 
ture a comprehensive set of on- 
chip peripherals, and a 68 pin 
PGA 8-bit Z80 style bus and 16- 
bit Z-BUS interfaces which per- 
mit the Z800 microprocessors to 
offer a growth path for existing 
Z80 designs and a base fornew 
high performance designs. 

At the core of the Z800 mic- 
roprocessors is an enhanced 
16-bit version of the Z80 Central 
Processing Unit (CPU) which 
maintains the register structure 
ofthe Z80 but provides the Z800 
with the extra dimension of flex- 
ibility. The Z800 retains the Z80 
instruction set, maintaining 
object code compatibility, 
while incorporating both new 
addressing modes and new 
instructions giving the program- 
mer more flexibility and power. 
Among the new instructions are 
a 16-bit signed or unsigned 
multiply and divide. 

The Z800 CPU is based on a 
three stage pipelined architec- 
ture which, coupled with the on- 
chip 256 byte cache memory 
and a high clock speed, leads 
to a substantial increase in 
through-put. A further increase 
can be obtained by the Z800's 
programmable burst mode 
which supports “nibble mode” 
dynamic RAM's, effectively 
doubling the speed of bus 
accesses. 

The Z800 also contains 
enhancements designed to aid 
it's use in multi-tasking operat- 
ing system environments. 
These include a high perfor- 
mance, on-chip Memory 
Management Unit (MMU) and 
the facility for seperate system 
and user modes of operation 
with individual system and user 
address spaces. Separation of 
code and data in each address 
space is also a programmable 
option. The MMU allows 
dynamic — logical-to-physical 
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TOWARDS THE Z800 


Roman Iwanczuk, Zilog (UK) Ltd. 


The preliminary specification for Zilog’s Z800 family of microprocessors has 
been around for along while, but customer samples are not yet ready. Here’s 
a taste of the delights to come. 
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FEATURE: Z800 CPU 
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Figure 5. Z800 MPU Block Diagram 


FEATURE: Z800 CPU 


address translation, mapping a 
64K byte logical address space 
into a 16M byte physical ad- 
dress space using 8K or 4K byte 
pages (depending on whether 
code/data separation is en- 
abled or not). In addition, the 
MMU allows pages to be pro- 
grammed as non-cacheable 
(barring information in a page 
from being copied into the on- 
chip cache memory during pro- 
gram execution) and/or write 
protected. These attributes are 
checked by the MMU when a 
page is accessed and, if an 
attribute violation is detected, 
the MMU inhibits the access, 
forces the CPU to abort the 
current instruction and gener- 
ates an Access Violation Trap. 

The Z800's I/O address 
space contains all of its pro- 
grammable registers and on- 
chip peripherals. This does not 
impose a limit on the I/O ad- 
dresses available for extemal 
peripherals because use of an 
VO. page register allows for 
generation of 24-bit I/O port 
addresses. The on-chip perip- 
herals consist of Direct Memory 
Access (DMA) controllers, 16- 
bit Counter/Timers and a full 
duplex Universal Asynchronous 
Receiver/Transmitter (UART). 
Each DMA channelcan be pro- 
grammed for memory to 
memory, memory to peripheral, 
peripheral to memory or peri- 
pheral to peripheral transfers, 
and are capable of generating 
source and destination addres- 
ses which can be fixed, auto- 
matically incrementing or auto- 
matically decrementing. The 
Counter/Timers can be pro- 
grammed as retriggerable or 
non-retriggerable and can also 
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be programmed to use hard- 
ware or software gates and 
triggers. In timer mode a 
Counter/Timer acts as a down- 
counter, generating an exter- 
nal signal or interrupt on a zero 
count. In counter mode a 
Counter/Timer monitors an 
external input and decrements 
the down-counter on each low 
to high transition on the count 
input. Z800 family members 
without extemal Counter/ 
Timer connections only support 
timermode. The UART supports 
all common asynchronous for- 
mats and has additional fea- 
tures such as break detection 
and generation, error detection 
(parity, framing and overrun) 
and a programmable clock 
rate. Should additional peri- 
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family will interface to Z80 
family peripherals and to Zilog's 
family of Universal Peripherals. 
To further aid the design of 
peripheral interfaces, the Z80 
family devices feature variable 
bus timing which allows the 
external bus speed to be 1, 1/2 
or %4 times the CPU speed and 
another programmable option 
allows 1, 2 or3 wait states to be 
inserted during memory, I/O 
and interrupt acknowledgeing 
transactions. Additional en- 
hancements that the Z800 pro- 
vides are an on-chip crystal 
oscillator and a refresh addres- 
ses for dynamic memories with 
a programmable refresh rate. 
The interrupt capabilities of 
the Z80 are all handled by the 
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Z800 with the addition of an 
interrupt mode intended for use 
in operating system environ- 
ments which further enhances 
the Z800's features. The Z800 
also has three maskable inter- 
rupt inputs as well as a non 
maskable interrupt (only one 
maskable interrupt input is 
available on the 40 pin DIP ver- 
sion). In addition, the Z800 CPU 
supports eight  intemally 
generated traps which can 
inform the operating system of 
events such as System Stack 
overflows, MMU access viola- 
tions or privileged instruction 
execution. 

The Z800 family also 
supports Zilog’s Extended Pro- 
cessor Architecture allowing 
the devices to interface directly 
to an Extended Processor Unit 
(EPU), such as the Z8070 Float- 
ing Point Unit, or trap EPU in- 
structions so that software emul- 
ation can be performed. Z800 
microprocessors support slave 
processors using a bus request/ 
acknowledge protocol as well 
as multi-processor configura- 
tions with direct access to local 
memory and an extemal arbiter 
for access to a common global 
memory. The Z800 also 
supports multi-processor en- 
vironments from the software 
point of view with a special Test 
and Set instruction. 

Customer samples of the 
Z800 family will be available in 
early 1986, with technical 
manuals becoming available 
towards the end of 1985. 
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PREVIEW: Sharp MZ821 


his isn'tintended to be a 
full review of the Sharp 


MZ821, but it should 
offer just enough detail to hint at 
what Sharp is offering Europe, 
over and above the well known 
MZ80K etc.. 1 purchased my MZ 
821 in Germany soon atter its 
introduction last Autumn. It's 
price then was Dm1000 (£400 


approx.), but now! understand 
it can be had for less than 
Stig Wetterling Dm1000 (£330 approx.). 

The information here was 


h ; ; obtained from Sharp elec- 
Sharp appear to do a lot of business in eastern and Cae Gaced Caen 


northern European countries, with numerous variations Hamburg, tel. 040 237751. The 
on their British machines. One such variant - the Sharp photostats give an approx- 
MZ82]1 - has been brought to our attention, courtesy of a Pe eae nee eee 

‘ ooks like. Also given is a table 
Swedish correspondent. ‘Factsheet’ style, listing the 
machines facilities. 


FACTSHEET SHARP MZ821 

CRU Z80A, 3.58 MHz. 

RAM 64K, expandable to 128K 

Video-RAM 16K, expandable to 32K 

ROM 16K, containing boot routine, character generator, monitor, I/O routine, etc. 


Display RGB, Video and TV signals available, text 25 lines of 40/80 characters, graphics 320x200/640x200 pixels 
resolution, up to 16 colours, up to 4 screens adressable, soft scroll possible. 


Keyboard 70 keys, ASCH standard, 2x5 programmable keys, cursor control keys, editor keys. 
Sound 6 octaves, 3 channels. 


Interfaces Displays (see above), parallel printer(Sharp or Centronics compatible), plotter(Sharp only), cassette recorder, 2 joys- 
ticks, CPU bus, +5V forperipherals. 2 expansion slots(normally used forRAM expansion and serialinterfaces or floppy 
disc controller). 


Cassette Built in, with automatic level and motor control, optionally replaceable with 2.8” Quick-Disk sequential microfloppy 
with 2x64K. 


Options 64K RAM expansion 
16K Video RAM expansion 
128K Quick-Disk, see above 
Floppy disc controller for 5 4" floppies 
Single or double 5 4%” floppy station 
P-CP/M operating system 
Serial interface board for modems etc. 
Sharp matrix printer 
Sharp 4-colour plotter 
Joysticks 
Monochrome monitor 
Colour monitor 
etc. 


Features MZ-700 mode selectable, makes the MZ 821 fully compatible with all MZ-700 software. Full screen editor built in. 
Extensive graphics included, with genuine high resolution. 
High speed BASIC, benchmark tests BM1 to BM7 being on par with BBC Model B, only BM8 taking approx. twice the 
time of the BBC. 
Large BASIC vocabulary, see separate list (153 commands). 
Documentation is reasonably good, the German version handbook is comprehensive, although several Basic com- 
mands have been omitted and a number of misprints are to be found. 
The keyboard is splendid; I just wait impatiently fora suitable text processing program toletloose on the 821. 
(This was written on my old and faithful Colour Genie!) = 
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Garry Marshall 


ver the past months 
several books on 
expert systems have 


come to Computing Today for 


review. I have kept them 
together and have been 
gamely struggling through 


them. I don't think that I'll ever 
beanexpert onexpertsystems, 
but if you have the urge to be 
one, then between them, these 
books could be just the thing to 
get you started. 

First of all, what is an expert 
system? It is a computer pro- 
gram that contains all the know- 
ledge of an expert in some field 
and which can use it to do what 
the expert can. Further, it can 
perform just as well as the 
expert - and often better than 
an individual expert - in this 
tole. To give two examples, 
expert systems exist that can 
successfully use their 
knowledge to detect mineral 
deposits from the data pro- 
duced by prospecting and to 
diagnose particular types of 
illness by'interviewing’ patients 
to discover their symptoms. But 
it ought to be made clear at the 
outset that the expert systems 
that are operating successfully 
at present do so in very restric- 
ted areas. Systems for prospect- 
ing can find deposits if they are 
of a certain kind. Systems for 
diagnosis can diagnose illnes- 
ses if they fall in certain restric- 
ted category. 

The way that expert systems 
have evolved to their present 
state (and they are still evolving 
rapidly) can be viewed from 
either of two equally instructive 
points of view. They can be 
seen as a natural development 
of conventional data process- 
ing, and they can be looked at 
as the most significant achieve- 
ment to date of artificial intel- 
ligence. The first perspective 
may be the more comfortable, 
since most of us are likely to 
have background in conven- 
tional computing, and to know 
that expert systems have grown 
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BOOK PAGE 


Expert systems is our theme this issue, and Garry has 
found four very good books on the subject. 


from this certainly makes them 
less daunting and easier to 
come to grips with. At the same 
time, everyone has heard of 
artificial intelligence, and it is 
worth knowing that, despite its 
detractors, it is not simply a 
theoretical subject but one can 
produce practical programs 
that are both useful and 
valuable. 

With four books that are all 
more or less introductory treat- 
ments of a rather narrow topic, 
there is naturally a good deal of 
duplication of subject matter, 
although each has its own point 
of view and emphasis. Reading 
them allleaves an impression of 
four ‘sliding panels’ that can 
slide into the same positions to 
cover the same material, but 
which all slide out to different 
positions to cover different 
areas as well, so that although 
they duplicate each other they 
are also complementary. 


QUESTIONS 


Besides having to distinguish 


between the books, there is the 
extra problem of deciding how 


they complement each other. It 
is useful to have afew questions 
that we can ask of each book so 
that we can use the answers to 
help with both matters. 

The answers to “What do we 
know about expert systems?” 
will allow us to assess what 
assumptions the books make 
about the readers’ state of 
knowledge and allow us to 
judge at what point in the pile 
we should start. It is possible 
thatwe know nothing, orthatwe 
would like to begin as if we do. 
But! think it likely that most peo- 
ple will know at least a few 
things sufficiently well to feel 
able to build onthem. These will 
probably include such things as 
that an expert system contains 
knowledge that has been ex- 
tracted from an expert by a 
Knowledge Engineer; that 
knowledge consists of facts and 
ofrules thatcan be expressed in 


the form of IF - THEN statements; 
that the raw data of facts and of 
tules does not become know- 
ledge until it is structured and 
that its structure is usually tree- 
like; and that an expert system 
works by searching these trees 
using heuristics, or rules of 
thumb. It is probably also 
generally known that the com- 
puter languages Lisp and Pro- 
log come into play when the 
programs for the systems are 
written. 

The next question is “What 
do we want to know?” The 
answer to this can be anything 
between the two extremes that 
we always find in computing. At 
one extreme we have the users 
and potential users who only 
want to know what an expert 
system can do and how to use 
one once they have got their 
hands on it. At the other are the 
programmers who wantto know 
how to write an expert system. I 
suppose that most of us will 
have an interest in the concerns 
of both extremes: finding the 
balance of these interests will 
determine the book that is most 
suitable. Incidentally, the peo- 
ple creating expert systems 
tend to refer to themselves as 
engineers rather than pro- 
grammers. This reflects the 
image as the creators of pro- 
ducts; also the certainty that, for 
anyone who is to feel comfort- 
able in the information and 
knowledge-based industries, it 
must be ingrained that informa- 
tion is a raw material and know- 
ledge is a product just as iron 
ore is raw material and a car 
a product. 

Third is” What do we need to 
know?” Again, the answers can 
show considerable variety, but 
there are some basic things that 
we must know, and some 
slightly unexpected things that 
we shan't get far without know- 
ing. Anyone with an interest in 
expert systems obviously wants 
to know exactly whatitis, whatit 
can do and how to use it. A 


knowledge of the principles 
underlying its construction is 
also necessary, that is, an 
understanding of how the 
system represents its know- 
ledge and then processes it. 

Whether we want to use an 
expert system or to create one, 
itis necessary to know the sort of 
areas in which anexpertsystem 
can be applied to advantage. 
Rathersurprisingly, itis possible 
to describe quite precisely the 
factors that characterise a suit- 
able application area. It is also 
a good idea to have an ap- 
preciation of the limitations and 
shortcomings of an expert 
system, for these books make it 
abundantly clear that both do 
exist. There is a tendency to 
believe without question the 
output of a computer for no 
reason other than that it comes 
from a computer. But computer 
output should not be taken at 
face value indiscriminately. If 
garbage goes in then garbage 
comes out! 

Buildings have fallen down 
because their designs were 
based on results taken without 
proper awareness from stress 
analysis programs. Providing 
the programs with inputs that 
were intended to deal with 
caused them to produce 
results, but results which were 
not valid. Similar things can 
happen with expert systems. 
And if an expert system for 
medical diagnosis were used 
incorrectly, a patient could die 
as a result. Of course, patients 
have been known to die even 
when treated by human 
experts, and this gives us a hint 
that it may not be so easy to 
assess the performance of an 
expert system even when we 
have what may appear to be a 
good one. 

Our three questions should 
provide criteria for deciding 
which book to start with, and 
whether any book tells us not 
just what we want to know, but 
what we ought to know. 
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Before, at last, getting on to 
the books it seems a good idea 
to give some specific examples 
of existing expert systems with 
their areas of use and their 
achievements. The examples 
may help to crystallise the con- 
cept of an expert system. Addi- 
tionally, the systems are 
referred to and described in all 
four books, and it helps to give 
the descriptions here so that I 
can refer back to them when 
dealing with a specific book. 


PROSPECTOR is a system 
that acts as a_ geological 
advisor to geologists in the field. 
Itcan evaluate sites for the exis- 
tance of certain deposits, 
evaluate the geological re- 
sources of a region and select 
the most likely sites for success- 
ful drilling. It's biggest success 
was in helping to find a deposit 
of molybdenum in Washington 
state worth an estimated $100 
million. 


MYCIN is designed to help 
physicians by advising on the 
diagnosis and treatment of 
infectious diseases. It is interac- 
tive and if it does not have 
enough information to provide 
definite advice, it asks its user 
for the information it needs. It 
can also explain the reasoning 
behind its advice. Its scope is 
limited compared to that of a 
general practitioner but then, 
by definition, a general prac- 
titioner is not an expert. 


DENDRAL was the pioneer- 
ing expert system developed 
by a team led by Professor 
Edward Feigenbaum at a Stan- 
ford University. It infers the 
structure of chemical com- 
pounds from experimental data 
including that from mass spec- 
trography and nuclear magn- 
etic resonance. 


XCON (formerly R1) deals with 
Digital Equipment's range of 
PDP and VAX minicomputer 
systems. It can determine if a 
configuration as ordered by a 
customer comprises a viable 
computer system and, if it does 
not, make it good. It can also 
connect the items in the con- 
figuration and to pack them in 
the company's — standard 
cabinets. XCON’s success rate 
is 99%, which is slightly better 
than that of human experts. 
Apparently, in its current state 
of development, XCON con- 
figures a system wrongly about 
as often as its human counter- 
parts mistakenly think that it 
has. 
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Expert systems: a manage- 
ment guide’ by Mike Tumer is 
a zero-level entry to expert 
systems aimed at alerting 
managers to opportunities that 
they make available. This short 
book is all text: there are no 
equations or programs to be 
found here. It also provides all 
the information that a pure user 
of expert system could, and 
should, need. 

Its overview of the subject 
begins by pointing out that 
expert systems are needed 
because human experts are 
scarce, expensive, busy, fall- 
ible and mortal. Asacheap and 
reliable way ofhaving access to 
expertise, computer-based 
systems may be preferable to 
people. 


pA Computers. 
Py Telecommumication 


/ Dr Mike Tumet : 


The structure of a system is 
broken down into a knowledge 
base, a rule interpreter and 
interfaces to the user and to 
other sources of data. The 
knowledge base is explained 
as acollection of facts and rules 
expressing relationships bet- 
ween the facts. These rules are 
either absolute, as in: 


REVIEW: computing books 


IF you are a knowledge 
worker 

AND you regularly perform 
knowledge-intensive tasks 
THEN consider using an 
expert system 


or they are fuzzy, as with: 


IF the applicant has a strong 
programming background 
AND has extensive exper- 
ience of real-time program- 
ming 

AND the salary require- 
ments are reasonable 


THEN make a job offer 


In the first example, the IF part 
involves propositions that are 
either true or false, so that their 
consequence follows as soon 
as they are tested. In the second 


one, things are notso simple, for 
we must not only tell the com- 
puter what we mean by’strong’, 
‘extensive’ and'reasonable’ but 
also attach a scale of values to 
the interpretations. This shows 
that one way of representing 
knowledge can be dealtwith by 
using traditional logic, while 
another requires a more 


eee a a ec 


general approach, which can 
be met by what is called ‘fuzzy’ 
logic. And the type of rule that 
has to be handled will depend 
on the application. 

The Rule Interpreter is the 
way in which a system creates 
new knowledge from that exist- 
ing in the knowledge base. We 
have just seen how new know- 
ledge canbe created by apply- 
ing an IF - THEN rule, and the 
tule interpreter is essentially a 
strategy for controlling which 
tule is applied to which facts. It 
should not be hard to appre- 
ciate that some control is 
necessary, for without 
guidance the system will pro- 
ceed blindly to try rules until it 
stumbles on one that works, tak- 
ing goodness-knows how long 
to find one. By the same token, it 
should be apparent that dif- 
ferent strategies are likely to be 
needed for tasks as different as 
diagnosing diseases and con- 
figuring computer systems. 

The interface to the user 
allows the system to request 
more information from the user 
whenitisneeded. It also lets the 
user ask the system why it came 
to a particular conclusion. It is 
particularly important to the 
credibility of the system that it 
can explain its advice. In the 
Three- mile island incident, one 
ofthe computers controlling the 
power station initiated an un- 
usual action which was over- 
ruled by one of the operators. 
Subsequently, it emerged that 
the computer's course of action, 
although unlikely, was correct. 
If the operator had been in a 
position to ask the computer to 
explain its action before he 
decided whether to abort it, the 
situation need not have arisen. 

Systems can explain their 
conclusions with varying de- 
grees of ease depending on 
how they work. A rule-based 
system need only recount the 
tules that it applied to generate 
its conclusion. Other systems 
cannot explain so easily. I have 
seen a system at Brunel Univer- 
sity that could recognise the 
face of one of a small group of 
people when they entered its 
room, (It is certainly a system 
with some expertise.) It had 
been trained by exposure tothe 
different faces on a television 
display, and it reacted to them 
by setting values on anumberof 
potentiometers according to 
features of the display. It re- 
cognised a face by comparing 
the settings it produced withthe 
settings remembered from its 
training period. The pointis that 
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if you ask this system to explain 
how it recognises a face, all it 
can do is to give you a set of 
potentiometer readings, and 
this is not very illuminating. 


APPLICATIONS 


The author moves on to explain 
how to select the sort of appli- 
cant for which an expert system 
should be considered, and 
what the aims for such a project 
should be. Allfourbooks show a 
general agreement on the sort 
of area that is suitable. It should 
be one that cannot be done in 
any obvious way by conven- 
tional means, either because 
the data is uncertain or 
because it is computationally 
not feasible. The knowledge 
involved should be expressed 
more easily in rules than by 
equations or algorithms. It 
should be an area where 
advice and explanation is 
required, where the computer 
may have to be run by staff 
without specific computing 
skills, and where the knowledge 
inthe system may be needed for 
use in more than one way, 
perhaps for training as well as 
advising. 

The aims of such a project 
could include freeing human 
experts for other activities, 
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supplying expertise that can 
easily be shared, managing 
complexity, ensuring a unifor- 
mity of approach to problem 
solving throughout a company, 
providing explanations for the 
courses of action that are 
recommended, gaining a com- 
petitive edge, making know- 
ledge and expertise explicit, 
eliminating bias and prejudice, 
and many more. 

After this, the feasibility of 
introducing an expert system to 
deal with a problem area in a 
company is discussed. A 
general discussion is followed 
by acase study of the introduc- 
tion of ZCON to Digital Equip- 
ment. The conclusions of this 
case study are interesting be- 
cause they show the benefits 
that can follow a successful 
introduction. XCON improved 
the service to customers in 
many ways, most notably by 
allowing orders to be checked 
more quickly and giving quic- 
ker deliveries. But the savings 
that result from its use in a year 
are about the same as its total 
developement costs. 

Finally, the book gives alist of 
potential applications in indus- 
try, banking office automation, 
defence, govemment and 
education which should pro- 
vide an example relevantto the 


experience of almost any 
manager. 

This book is a good starting 
point for anyone (manager or 
not) interested in using an 
expert system. Technical mat- 
ters are relegated to two brief 
appendices, butits strength lies 
in its readable general account 
of why, how and for what an 
expert system should be used. 


Expert systems: concepts 
and examples by] MAlty and 
MJ Coombs is an introductory 
text, the first part of which 
explains the underlying con- 
cepts while the second supplies 
a selection of examples. The 
authors are from the University 
of Strathclyde, and their book is 
aimed at students of computing 
and computer professionals. 
They require some general 
experience of computing of 
their readers, but nothing too 
advanced. Their informal treat- 
ment contains plenty of exam- 
plessothatideas canbe seenin 
a concrete form. This thor- 
oughly British approach seems 
to me to make it much easier to 
understand the subject, being 
much more down to earth than 
the approach adopted by the 


best of the comparable 
American texts, such as 
Winston's. Artificial Intel- 
ligence. 


The book begins by showing 
how knowledge processing 
develops from data processing. 
Those familiar with ‘modem 
maths’ will be at an advantage 
when reading about sets and 
relations, but appreciation of 
these concepts makes the link 
between the different kinds of 
processing quite clear. In a 
computer language, the classif- 
ication of sets of similar objects 
is usually achieved by provid- 
ing a label (or a name) and an 
index. The label defines the 
class and the index an instance 
between objects that have 
already been classified. In a 
system for knowledge process- 
ing there are classifications and 
relationships; there are rules 
and a control structure as well. 
The classifications and relation 
ships form the Database. The 
rules have the form IF (condi- 
tion) THEN (action). The control 
structure determines which mle 
is tried next. When the rule us 
applied, (condition) is a test of 
the current state of the data- 
base, and (action) updates the 
database in some way. 

But if this shows the underly- 
ing similarity, there has been a 
change in the style of process- 
ing. Conventional processing is 
program- driven with a program 
always deciding what happens 
next. Knowledge processing is 
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data-driven, with the data 
deciding. Alty and Coombs 
illustrate the difference bet- 
ween the two styles by compar- 
ing the way a real-time system 
works with the way people 
work. In a real-time system, an 
‘interrupt’ causes the current 
situation to be saved and an 
interrupt routine to be loaded 
and run. When this routine is 
completed, the original situa- 
tion is retrieved and processing 
carries on from there. People 
don't work like this. When inter- 
rupted, we deal with the inter- 
tuption, sometimes forgetting 
what we were doing before. We 
are data-driven, and this can 
be avery efficient way of getting 
things done. 

This book proceeds to put 
more flesh on the bones that 
were only described in the first 
one. The way that new know- 
ledge canbe generatedis dealt 
with by a treatment of inference 
based on formal logic (orpredi- 
cate logic). If the thought of a 
chapter on formal logic seems 
less than enthralling, do not be 
discouraged. The treatment is 
informal, but the reward for per- 
severance is a neat drawing- 
together of all the threads of 


knowledge representation, 
structure, and deducing new 
knowledge. 


Other ways of representing 
knowledge, such as frames and 
semantic networks, are also 
covered. The explanations are 
again much more accessible 
than those in Winston's book 
referred to earlier, although 
they are also deliberately less 
ambitious: The treatment of Pro- 
log towards the end of the book 
completes a successful 
explanation of the concepts of 
expert systems and of the way 
that they are interlinked. 

The second part of the book 
gives a classification of existing 
expert systems. I have come 
across nothing better by way of 
a technical introduction, and it 
is suitable for those interested in 
becoming either users or 
creators of expert systems. 


Expert systems: principles 
and case studies edited by 
Richard Forsyth, is directly com- 
parable to the previous book in 
its aims and content. It is a 
collection of chapters written by 
various authors, and this is a 
source both of strength and of 
weakness. It suffers from a lack 
of coherence and from duplica- 
tion, but it is enlivened by the 
varying styles and opinions ofits 
contributors. 
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The potted biographies of 
the contributors show them to 
be a singularly distinguished 
group. Some are academics 
and most of the remainder were 
also, (the noted class of ex- 
Polytechnic lecturers is well 
represented). Some have star- 
ted their own companies, in- 
cluding Warm Boot Limited 
and Green Valley Software, 
and others indulge in activities 
as diverse as advising a West 
German football lottery and 
writing computer manuals. It is 
not surprising that their con- 
tributions are individual and 
lively! 

The editor is the most prolific 
contributor, and his chapters 
are all very readable. One or 
two of the others are not, includ- 
ing that by the writer of the com- 
puter manual, oddly enough. 
And one chapter, on fifth gener- 
ation developments, could 
have been replaced by some- 
thing more relevant. 

The main area it covers that 
was not dealt with in the pre- 
vious book is Machine Learn- 
ing: ways in which computers 
can uncover for themselves the 
tules that apply in a particular 
domain. They can do this by 
examining, and then generalis- 
ing from, instances of know- 
ledge occurring in that domain. 
Knowledge acquisition is the 
bottleneck in the development 
of expert systems, and auto- 
mating the processis one way of 
alleviating the congestion. A 
major problem is to discoverthe 
rulesinsuchaformthatthey can 
help to provide meaningful 
explanations forthe actions of a 
system. Apparently — and this 
is quite extroadinary — one 
such machine - leaming system, 
on noticing that rules devised 
by people tended to be better 
than its own, devised the rule: 


IF a mule is machine-made 
THEN delete it 


- | leave you to ponder on this, 
and to infer what the system 
did next! 

There is a fascinating chap- 
ter on ‘How shall we judge an 
expert system?’ It takes two 
approaches to answering the 
question. The first works from 
the assumption that expert 
systems will perform according 
to expectation, and speculates 
on the consequences. These 
can be condensed into the 
following scenario: If the 
govemment has access to 
knowledge, and proceeds by 
making logical decisions 


based on this knowledge, when 
thatknowledge canbe storedin 
a computer and the decisions 
made by the computer, do we 
need a goverment? 

The second approach takes 
the question head on, and quic- 
kly shows thatit is not at all easy 
to assess an expert system, or 
even to compare two of them. 
The value of an expert system is 
inextricably linked with its area 
of application. Expert systems 
for discovering a scarce and 
limited resource will be of no 
value at all when the resource 
has run out, and their value may 
come to be seen as entirely 
negative if they encourage its 
premature exhaustion. On the 
other hand expert systems for 
enduring problems, such as the 
diagnosis of human illness, are 
undoubtably worthwhile and 
their performance can be com- 
pared in some sense just as that 
of human specialists can. 

The chapter goes on to 
demonstrate the dubious 
nature of inference systems 
based on fuzzy logic, which 
rather undermines the two 
chapters that follow, which are 
uncritical tutorial accounts of 
exactly this. 

As a text on expert systems, 
this one lacks the coherence, 
balance and completeness of 


This month's books are: 


that of Alty and Coombs. On 
the otherhand, itis lively toread 
and it complements the other 
book rather well. I would buy 
Alty and Coombs first, but it 
would be nice to have both. 

A practical guide to Expert 
Systems bySM WeissandCA 
Kulikowski covers much the 
same ground as the previous 
pair of books, but at a rather 
higher level and with a higher 
entry level. This is much more 
an academic text book than the 
others. But it is a text on how to 
write an expert system; it is also 
appropriately narrow in_ its 
coverage, reflecting the 
authors’ preferred approach to 
their subject. This is much the 
most advanced of the books. If 
you have the necessary back- 
ground and the desire to imple- 
ment an expert system it is also 
the book that is most likely to 
help you. 

As a final thought, it appears 
that in the future we shall con- 
sult expert systems with much 
the same frequency and faith 
that the ancient Greeks con- 
sulted their oracles. In the 
course of several thousand 
years and several tums on the 
spiral of civilisation we still find 
ways _to 
avoid making = 
decisions. 


Expert systems: A Management Guide by Mike Tumer 
(PA Computers and Telecommunications) 62 pages. 


Expert Systems: Concepts and Examples by ] M Alty 


and MJ Coombs (NCC Publications) 209 pages. 
Expert Systems: Principles and Case Studies edited by 
Richard Forsyth (Chapman and Hall) 231 pages £9.95 


A Practical Guide to Expert Systems by S M Weiss and 
CA kulikowski, 174 pages, £15.00 
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David Bolton 


Fastloaders are (almost) commonplace with commercial 
games software - and this is how they work... 


ware, or just look at the adverts and long 

for Christmas, then you might have 
noticed a recent development in cassette 
software - Fast-Loaders. 

These appear under a number of different 
names: Pavloada, Ultra Load, Jetload, Fan- 
tasy Loader, Turbo Load, Mega Load and 
Novaload to name buta few. Alldothe same 
job, that is load CBM-64 programs in amuch 
shorter time than the normal Commodore 
tape routines. 

Fast-loaders have been around for 
several years (since the PET) but it is only in 
the last nine months that they have emerged 
ina majorway. The main reason forthisis that 
programs are becoming much bigger and 
more fully exploit the 60K of useable RAM. 

It is now the case that most major software 
houses use fast-loaders and even the 
duplicators have got into the act and can 
add fast loading to your programs. 

Normal CBM-64 tapes load at about 50 
characters per second. A 16K program will 
load in about six minutes. This compares 
very badly with ZX Spectrum which will load 
the same in under two minutes — if we 
remember that the CBM-64 cassette recor- 
ders are all the same and that Spectrum 
tapes load on a variety of recorders, the 
situation looks even worse! 

Under these circumstances fast-loaders 
have flourished. Most ofthem can load tapes 
at 4-10 times normal speed with excellent 
reliability. 

The extra speed has another advantage: 
it makes tape to tape copying even harder 
because of the higher frequencies, but 
duplicators have also had this problem. 
Some duplication equipment copies at 32 
times normal speed and, combined with a 
fast-loader can give unreliable results: 


FACTS AND FIGURES 


Before I look at how fast-loaders work there 
are some relevant and interesting facts 


I f you buy Commodore 64 games soft- 
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INSIDE 
FASTLOADERS 


about the 64’s tape system which are 
worth mentioning. 


Screen Blanking: If you own a’64, youmay 
wonder why the screen is blanked during 
tape operations. The VIC uses an almost 
identical system but manages to keep the 
screen on. This blanking is a result of the VIC 
II chip used in'64s. It shares the RAM with the 
6510 and as this is dynamic RAM it must be 
constantly refreshed. This is done along with 
fetching character data during phase | of 
the processor. The 6510 only needs the bus 
during phase 2, so there is no clash here. 

The problem arises when the data is 
obtained from screen memory. This must be 
got-at more rapidly than the phase-sharing 
will allow. To do this the processor must be 
switched off for a short period, several times 
per second. This adversely affects the tim- 
ing, and as a result cassette system will not 
work reliably; so the answer is to blank the 
screen. 


A SOLUTION 


Two fast-loaders that 1 know have managed 
to get round this problem. Novaload and 
Fantasy load can both load with the screen 
on. This requires extremely fancy program- 
ming and Fantasy’s solution is based upon 
two timers synchronising with a cassette 
pulse. This slows the maximum load speed 
down to about three times normal speed, but 
it is still a very good solution. Incidentally, 
Commodore in the UK are so impressed with 
Novaload that they are now starting to use it 
for their own tapes - a real case of selling 
sand to Arabs. 

The VIC manages without screen blank- 
ing because it has faster RAM which allows 
the processor and VIC II chip to co-exist 
peacefully. 

If sprites are tumed on they cause the VIC 
II chip to switch-off the processor for longer 
periods. I have found itimpossible to use the 
1541 disk drive with more than three 


sprites on. 


HOW DO 
FAST-LOADERS WORK? 


If you have ever tried to disassemble the 
Commodore 64's tape routines then you will 
realise that they are complicated, to say the 
least. This is to allow for tape speed varia- 
tions and very extensive error checking. 

_ Eachsecond, roughly 800 bits are sent or 
received by the tape deck. This works out at 
100 cps but Commodore store two copies of 
a program on tape so effectively reducing it 
to 50 cps. 

Despite the complexity of the tape routine 
the system is very simple at the hardware 
end. Think of the tape signal as two levels, 
low and high. When the signal changes from 
a high to a low (see fig |.) then an interrupt 
is generated. 

Uponreceipt ofan interrupt, the processor 
reads a hardware clock and obtains the time 
since the previous interrupt. This time deter- 
mines ifthe incoming bitis a’0' ora’]’. This bit 
isthen combined with astring of previous bits 
and when a byte had been formed, it is 
stored or compared with memory. 

Some fast-loaders use this system but 
ignore all of Commodore's checking apart 
from a simple checksum. The timing is also 
altered forthe fasterspeed and loading atup 
to 500 cps can be reliably performed. 

The Fantasy loader uses a slightly dif- 
ferent method, taken from the ZX Spectrum, 
where the signal is sampled and the number 
of low or high pulses counted to see if the 
incoming bit is a‘O' orl’. 

Acopy ofFantasy’s Pyramid for the CBM- 
64 was partially loaded on a ZX Spectrum. It 
was able to read most of the tape apart from 
the header (which is in CBM format). Ididn‘t 
try to run it! 


WRITING YOUR OWN 
FAST-LOADER 


If you are reasonably proficient at 6502 
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machine code then you might have a go at 
writing a fast-loader. 

The only difference between a 6510 
which the 64 has, and the 6502, is an 8 bit 
port at location 1. Bit 4 of this port is connec- 
ted to the Write head of the cassette deck. If 
you set this bit then a high signal is written to 
tape. Clear it and a low signal is sent. 

Bit 4 of location 56333 ($DCOD) is con- 
nected to the tape Read head and is set 
when a high to low signal change occurs. 

You could set up the interrupt mask at this 
location and then have an_intermupt 
triggered by a signal change, but this adds 
extra interrupt handling code. It is easier to 
sit in a tight loop and monitor the Read bit 
until it changes. 

The main problem I found with the fast 
loader was not the timing, but getting into 
synchronisation with the bit-stream being 
Read. If you start a byte at the wrong bit then 
your data will be (to put it mildly) incorrect. 
Solving this is fairly straightforward. Before 
sending the main data, send a few hundred 
bytes with a unique bit pattem like 240 
(11110000) or 15 (00001111) and Read the 
bit stream until you get one of these bytes. At 
that point you are in phase. Now keep on 
reading these bytes until they change, and 
that is the first byte of your data. 


ERROR CHECKING 


How do you ensure that the data you have 
just Read is the data you sent out? The 
simplest way is to exclusive OR (EXOR) 
every byte sent with a checksum byte (which 


is initially zero) and after the last byte is sent, 
send the checksum as well. 

When loading the tape, every byte is 
EXORed with another checksum byte, and 
at the end the tape checksum is EXORed 
with it. If the result is zero then all is well and 
you have a better than 90% chance that the 
tape loaded correctly. 

Tape errors can occur but they are usually 
the result of tape drop-out, dirty or mis- 
aligned heads, power fluctuations or 
mechanical vibration from kicking the 
cassette deck. 

The chances that several errors in com- 
bination would cancel out to give the correct 
checksum are pretty negligible, so if the 
checksum is correct then you can assume it 
loaded alright. 


FINAL THOUGHT 


Many CBM-64 owners have got or are get- 
ting disk drives. The 1541 disk drive is a very 
slow device as all communication is done 
down a serial port. I have heard of a 
hardware device which can speed up load 
and save times and perhaps readers might 
figure a way to do this in software... 


USEFUL ROM ROUTINES 


(1) $F5B3 Prints SEARCHING 


(name). 


FOR 


Name mustbe in RAM somewhere pointed to 
by 187, 188 with the length in 183. 


Figure 1: interrupts generated by incoming signal 
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B-A IS TIME OF BIT 


FEATURE: INSIDE Fastloaders 


(2) $F5D2 Prints LOADING or VERIFYING 
according to whether location 147 is 
0 (LOADING) or 1 (VERIFYING). 


(3) $F68F Prints SAVING (name). 


Locations 183, 187 and 188 must be set up 
as routine. 


(4) $F817 Check if cassette keys are 
pressed. If not it says PRESS PLAY ON 
TAPE and waits until you do. It needs 
no parameters 


(5) $F838 Check if cassette keys are 
pressed. If not it says PLAY AND 
RECORD and waits until you do. 


(6) $FCCA Stops cassette motor. This 
needs no parameters. 


There is no separate ‘start cassette motor’ 
routine, but the following machine code will 
do this: 


:Start Motor 
LDA 1 
AND £31 
STA 1 
‘Delay to give time for motor to speed 
up 
LDX £255 
LABEL 1 LDY £255 
LABEL 2 DEY 
BNE LABEL 2 
DEX 


BNE LABEL 1 


INTERRUPT 
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LOOK 


Don Thomasson 


] 
How computing technology will | | 
progress isn’t simply‘anybody’s 
Computer Sciences 


guess’. 


Seon 


i 


Company have just published | | 


a report predicting, amongst 
other things, that parallel 
processors will be standard 


features by the end of 
the decade. 


there is naturally an anxious desire to 

know what the future holds, and this is 
particularly true of the computer world. 
Computing Technology In The Late 1980's, 
produced by CSC U.K., seeks to satisfy this 
desire, and we have been examining its con- 
clusions with interest. 

CEC U.K. is the British subsidiary of the 
Computer Sciences Corporation, and 
though the report was produced in this coun- 
try ithas something of a transatlantic flavour. 
However, its strongest praise seems to be 
reserved for Japanese activities, perhaps 
reflecting American alarm at the prospect of 
competition from that quarter. 

The reasoning behind the report appears 
to be roughly as follows; 

@ In order to honour compatibility com- 
mitments, mainstream manufacturers will 
have to continue to use existing technol- 
ogy as long as possible. 


I nany rapidly-developing field of action, 
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@ Meanwhile, hardware design will 
move ever nearer to known limits of exist- 
ing technology, allowing and encourag- 
ing the creation of very large and fast 
computers for specialised applications. 
@ Some of the elements of the extended 
technology may have a localised impact 
on mainstream designs. 


The first point is entirely valid. In some 
quarters, it is known as the ‘fossilisation 
syndrome’, since it leads to perpetuation of 
long-obsolete systems on the grounds that 
any change would involve costly re- 
programming and the like. 

The second point may be valid in itself, 
but the relevance of highly specialised 
systems to the computer scene as a whole is 
perhaps a little uncertain. 

The third point is unarguable, but there 
should be a fourth point, allied to it, suggest- 
ing that the fossilised mainstream systems 
may find themselves competing with 
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INTO THE FUTURE 
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physically smaller systems which have used 
the new technology to enhance their perfor- 
mance. The report pays little attention to 
microcomputers, as such, seeing the future 
as the preserve of fairly large computers 
serving a number of terminal stations. That 
image persists in some fields of work, butis no 
longer seen as the only viable approach. 


HARDWARE 
DEVELOPMENT 


It is assumed in the report that hardware 
development willbe spurred- on mainlybya 
desire to increase processing speed and 
component complexity. These are real 
enough objects, but other considerations 
are likely to have an impact on the chosen 
line of development. Anyone who has 
watched the battle of the sixteen-bit micro- 
processors at close range is aware that speed 
and efficiency have not always been the 
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main factors in the selection of one type or 
another. Availability of software has often 
been the principal criterion, and that has left 
some of the most interesting devices in the 
doldrums. 

So when 256Kbit RAM components are 
predicted within two years, to be followed 
three years later by 1 Megabit RAM, and 
thereafter by 4 Megabit devices, one can 
marvel respectfully at such achievements, 
yet doubt whether economic considerations 
will encourage widespread sales. 

Looking at chip complexity in more 
general terms, the report envisages 
integrated circuits with 100 - 300 extemal 
connections. This would present serious pro- 
blems for printed circuit designers, who 
currently need to limit connection density to 
about twenty lines per linear inch of width. It 
would be absurd to have a tiny chip surroun- 
ded by a fifteen-inch connection perimeter, 
so some new approach would be needed. 
This problem has been increasingly evident 


SOFTWARE 


The section of the report dealing with 
software tends to be rather less definitive 
than the hardware section, but it may well 
arouse stronger emotions. For example, the 
statement that ‘European and U.S. software 
is typically less reliable than Japanese 
during the past five years, and a number of 
solutions have been tried and discarded 
because they created other problems. 
unless a breakthrough can be made in this 
area, the practical viability of such complex 
components must remain doubtful. In any 
case, itis reasonable to question the advan- 
tages of such high integration levels. The 
report touches on the difficulties of locating 
and correcting design or manufacturing 
faults, but offers no solutions. System 
changes become much more difficult and 
time-consuming with high integration levels, 
and a world in which system requirements 
are right first time can only be envisaged by 
those who have never participated in 
systems work... 

Close association with enthusiasts for 
very large scale integration has raised a 
suspicion that they envisage an ideal world 
in which performance requirements never 
change (except to suit the needs of the chip 
designer), errors are never made, and 
achievement is judged solely on the number 
of elements packed into a given area. If this 
sounds cynical, think of acertain component 
that went through a number of corrective 
iterations, each taking about six months, 
and was finally made valid by changing the 
performance specification. Then there is a 
very interesting chip that has hovered on the 
edge of availability for years, continually 
delayed by a shortage of suitable design 
staff. 

The report ends its consideration of chip 
technology by predicting selfdiagnostic 
facilities, which would bring spare circuits 
into action in the event of a failure. 


BULK STORAGE 


For most of the computer world, bulk (back 
up) storage implies discs of some sort. The 
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reportidentifies access time and transferrate 
as the main limitations in this area,and no 
one would argue with that, given the ability 
of associated hardware to cope with higher 
rates. A suggested speed of 15-30 
megabytes per second may be desirable 
from asystem point of view, butcouldinvolve 
serious hardware problems. 

Some interesting points regarding mod- 
ified magnetic discs and optical discs are 
made, but it is doubtful whether such techni- 
ques will threaten orthodox discs within the 
period reviewed. Bubble memory is put fir- 
mly inits place as mainly suitable for special 
applications, such as in portable ‘battlefield’ 
systems, and there is reference to ‘database 
engines’, which simplify search processes. 


DISPLAY AND HARD COPY 


Where display techniques are concemed, 
the report concentrates on terminal stations, 
and ignores some extant devices. Apricot 
will not be amused by the statement that ‘flat 
panel’ terminals of'commercial quality’ may 
be expected in 1985/6, orthe statement that 
‘In the long term, voice input capability will 
be introduced’. Perhaps a visit to the P.C.W. 
Show might have been useful... 

The predictions for future displays are not 
particularly optimistic. Colour displays with 
2048 x 2048 resolution are expected to take 
five years to mature, whereas these figures 
need to be doubled for some applications. It 
could be added that current hardware does 
not always live up to its specified capability, 
and performance figures in this area are bet- 
ter than the actual results. 

Colour printers are mentioned, bringing a 
memory of a senior manager who banned 
the use of colour in reports because his divi- 
sion had no access to colour-copying 
facilities. Such pragmatism has amore effec- 
tive influence than a whole mass of 
technological data. 

software’ may evoke a dusty answer from 
some British software houses. 

Much of the rest of the section reflects the 
universal struggle to find new and more 
effective ways of locating and correcting 
program bugs. There are signs of an uneasy 
distrust in inadequately-proven method- 
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ologies, which will be shared by anyone who 
has been subjected to an abstruse software 
theories on the subject. 

This is only one area of unease. The 
paradox of American Department of 
Defence pressure to use Ada, ata time when 
there is ashortage of provencompilers forthe 
language is mentioned, and a similar situa- 
tion in this country could have been cited. 
Partly because of such situations, animpres- 
sion is conveyed that the degree of uncer- 
tainty is far greater in the software area than 
with hardware, but experienced hardware 
engineers may doubt whether that is rep- 
resentative of the real facts of life, feeling that 
the statements regarding hardware are a lit- 
tle optimistic. 


EXPERT SYSTEMS 


The report ends with an interesting study of 
expert systems, beginning with a praise- 
worthy attempt to define such a system. 
There is refence to ‘Fuzzy Logic’, illustrated 
by examples, and a consideration of 
PROLOG. 

The fascinating thing from our point of 
view is that a list of problem areas in relation 
to expert systems agrees very closely with 
the points put forward by Bill Home in his arti- 
cle on ‘The Intelligent Computer’. For once, 
Bill seems to have found support... 


CONCLUSION 


Given the assumptions made, the conclu- 
sions reached by the report are eminently 
reasonable, though it might be felt that 
additional factors could usefully have been 
taken into consideration. The report has little 
relevance to the microcomputer field, which 
may ultimately have a very relevant 
influence on the computer world as a 
whole. 


AVAILABILITY 


Computing Technology In The Late 1980's is 
available from Publications Department, 
CSC U.K. Computer Sciences Company 
Ltd., 20 Savile Row, LONDON W1X 1AE. 
The price is £95, reduced to f165 for 
educational establishments. 
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MULTIBUS 


Bill Horne 


When we first saw The Multibus Design 
Guidebook, our immediate reaction was 
that it would be of little interest to our 
readers, but we changed our minds. The 
reason for the change will appear in due 
course — but, for a start, what is 


MULTIBUS? 


uilding a specialised computer 

system can be considerably 

simplified if it is made up from stan- 
dard ready-made boards, but there is a 
snag. The boards must be compatible with 
one another. 

One way of ensuring compatibility is to 
use boards which conform to a well-defined 
interface standard, such as S50, S100, 
Nasbus - or MULTIBUS, whichis perhaps the 
most comprehensive of them all. It defines 
the electrical connections, the timing pro- 
tocols, and even the shape and size of the 
printed circuit boards. This allows quite 
large systems to be created with the 
minimum of design work, but the very com- 
pleteness of the specification can be a 
disadvantage with smaller systems. To see 
the reason for this, we need to go back to the 
origins of the MULTIBUS concept. 


ORIGINS 


During the ‘seventies, the Intel Corporation 
were much involved in early microprocessor 
systems, starting with the little 4004. In those 
days, everyone wanted to build their own 
systems, but for that they needed develop- 
mentsystems, and these they could buy from 
Intel. To meet the need for variants to suit 
particular customers, Intel required a stan- 
dard, and the original MULTIBUS was 
introduced in the Intellec 800, around 1975. 
By building to the given specification, users 
could add peripheral interfaces and other 
specialities with confidence that they would 
work - if they met the specification. 

The date of introduction is important, 
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because in 1975 the process of increasing 
MULTIBUS board were influenced by the 
integration scale in microchips had not 
really got under way. In ten years, the num- 
ber of transistors in a chip rose from 2000 to 
100,000, rising by some 50% each year. In 
1975, the figure was around 5000. integra- 
tion scale had a strong influence on chip 
count, and that, in tum, affected printed cir- 
cuit board size. The dimension of the 
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situation in 1975, which suggested that 12” x 
6.75" was appropriate. 

At the time, there was a great deal of 
acrimonious discussion about printed board 
design, because there were two opposing 
sets of requirements. From the mechanical 
point of view, it was desirable to support a 
board by its longer edges to minimise the 
unsupported span. System designers, on the 


other hand, wanted to use the longer edges 
for connections, because that gave them 
more space to play with and reduced the 
average length of intemal tracks. 

Forsituations where rigorous environmen- 
tal conditions reinforced the mechanical 
point of view, it was possible to arrange a 
compromise, the board being made up into 
a highly rigid box-like structure, with exter- 
nal connections on lone edges. This, 
however, was an expensive approach. 
Since Intel did not envisage the use of 
MULTIBUS in severe environments, they 
chose to put the connectors on the longer 
edge of the boards, using double-sided 
board-edge connectors. The P] connector 
provided 86 lines, the P2 connector 60 
lines. 

In present-day practice, with increased 
chip complexity, reduced chip count, and 
consequently more compact systems, both 
the board size and the number of connec- 
tions may seem an overkill to those who are 
used to more compact systems, but 
MULTIBUS was aimed at a higher target. 


THE INTERFACE 


The main interface lines use the P1 connec- 
tor. Power supplies at +5v,+ and —12v are 
catered for, with multiple pins for each 
voltage level. Signal Ground and OV are 
considered common, which can be an 
embarrassment with devices that draw high 
peak currents, but such devices are rare 
these days. 

Twenty address lines are provided, with 
another four as an optional extension on the 
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P2 connector. There are sixteen data lines. 
For interrupt there are eight demand lines 
and one acknowledge line. The rest of the 
lines are used for qualifiers and controls. 
These allow ROM and RAM tobe enabled or 
disabled independently, extending the 
effective addressing range, and provide for 
transfer of bus control to a temporary master. 
This allows DMA (Direct Memory Access). 

To keep the interface lines simple, the 
boards are normally mounted side by side, 
the lines running from connector to connec- 
tor without crossing over. The boards are slid 
into a frame, which is commonly of cast 
metal, and the overall anmangement is 
pleasantly neat, if sometimes a little bulky. 

Fortesting and fault-finding itis necessary 
to use ‘extender’ boards, which replace the 
normal boards and allow the latter to be 
plugged into the outer end of the extender, 
where they are more accessible. This usually 
presents no problems, especially if the 
extender tracks are formed as 'striplines’, 
being placed near an earthed plane and 
proportioned to give the optimum 
impedence. 

Power supplies are mounted separately, 
and keyboards and displays are served as 
peripherals. Like other peripheral devices, 
they connect to the ‘outer’ end of the stan- 
dard boards containing the interface which 
serves them. 


VARIANTS 


With so comprehensive a set of basic lines, it 
might seem that all possible needs are 


WHICH ONGC 


CONDITIONING 


BENEFITS 


SCORE HIGHEST 


WITH YOU? 


CONTACT YOUR ONEAC 
POWER PROFESSIONAL AT: 


ONGC com 


Unit 6, Eyston Way, 


Abingdon, Oxon, OX14 I TR 


COMPUTING TODAY JULY 1985 


covered, but Intel took a different view. 

They noted that data flow could be a pro- 
blem, especially where high-speed input/ 
output was involved, so they created the 
Multichannel Bus. This was completely 
independant from the main MULTIBUS, and 
was used only forinput/output data, transfer- 
ring up to8 megabytes per second over lines 
up to fifteen metres in length. The P2 connec- 
toris used, and there are sixteen lines carry- 
ing multiplexed addresses and data, plus 
controls and qualifiers. The system allows 
input/output data to be transferred indepen- 
dently from the main MULTIBUS, which can 
be handling other work. 

The second system extension allowed 
input/output interfaces to be plugged in, 
‘piggyback’ fashion, to the main boards 
allowing extensions to be added without the 
need to add another full sized board. This is 
the iSBX interface. 

Finally, the iLBX interface caters for a 
situation in a multi- processor system where a 
given processor has its own local store in 
addition to accessing a global store shared 
by all other processors. This interface covers 
the local link. 


THE GUIDEBOOK 


The above notes, compounded of shavings 
from the Guidebook and _ personal 
experience of MULTIBUS systems, will pro- 
bably have painted a picture that has little 
appeal to even the more enthusiastic con- 
structors among our readers, but that does 
not mean that the Guidebook is of no 
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interest. It begins by studying the general 
concept of MULTIBUS, and goes on to 
examine the detailed requirements. Mid- 
way through the 400 pages, however, a 
more general study begins, starting with a 
chapter on single-board computers, con- 
tinuing with chapters on multiprocessing 
and multicomputer systems, and ends with 
chapters on system and board design. Since 
the book was written by two members of 
Intel's Microcomputer Systems Division, it is 
scarcely surprising that these chapters have 
aslant towards Intel ideas, but that does not 
detract from the value of the information pro- 
vided - information which it would be difficult 
to find in such compact form elsewhere. 

Foranyone who has occasion to work with 
MULTIBUS, the book is essential. The only 
doubt here is that each section on 
MULTIBUS andits variants begins by urging 
the wisdom of obtaining the latest specifica- 
tions, which suggests a lack of stability that 
has not been found in practice. There have 
been changes, of course, but nothing too 
drastic. 

For anyone who wants to know how to 
organise multiprocessing, or put more than 
one processor into a system, or set up cache 
memory, or simply find out how to put a 
system together, the book is also useful. It is 
by no means cheap, but one could waste as 
much money innotime by buying something 
less costly. 

A book mainly intended for the pro- 
fessional, then, but one which 
appreciatable interest for the 
holds semi-professional and amateur === 


Abingdon (0235) 34721 


> 


55 


CLUBFILE 


RA. Lines and 
R. Lines 


A filing system/database for Atari micros. 


lubfile is a small filing 

system/database which 

allows you to keep 
track of names and addresses. 
It was developed after the num- 
ber of members of a local youth 
club we help to run, started to 
approach forty, which became 
a bit of a headache using the 
old, manual, system. 

When you first RUN the pro- 
gram, you are asked whether 
you wish to Load a file or Start a 
new file. A new user would 
select the Start a file option 
which would take the userto the 
Add Record section. 

After the original start in the 
Load section, the program will 
always retum to the two main 
menus, these being the search 
menu and the file menu: 


Search menu 
Change menu 
Age search 
Name search 
Save file 

Load file 

Zone search 


End 


File menu 
Change menu 
Add Record 
Delete Record 
Amend Record 
Display 

End 


The required option is chosen 
by moving a joystick in port 
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number one. As you move it up 
and down the available option 
is highlighted. When the desired 
option is highlighted, the joys- 
tick trigger should be pressed, 
thereby selecting the option. 
The following are brief expla- 
nations of each option available: 


1. Change menu — this sim- 
ply transfers you from one menu 
to the other. For example, from 
the search menu tothe filemenu 
and vice versa. 


2. Add Record — this adds a 
record to the file. Please note 
that when you use clubfile for 
the first time, this is the option 
that enters M for males and F for 
females, this willlead to Mr. and 
Miss being printed. For addi- 
tional titles just add-in additional 
IF statements in the PRE$ set- 
ups (eg. Lines 970-990). 


3. Save file — this is used to 
save the file in memory to disk. 
When you enter the Save file 
option you will be given the 
choice of: 


1 Retuming to the menu 
2 Exiting the program 
3 Continuing to save the file 


Selecting to continue to save 
the file will lead to the produc- 
tion of a prompt for entering the 
file name. Pressing the retum 
key will save the file under the 
default file name displayed. To 
enter a different file name, just 
edit the file name displayed 
and press the RETURN key. 


4. Load file — this is used to 
load the file from disk storage 
into memory for use. When you 
enter the load file section you 
will be asked whether you wish 
toLoad afile or Start anew file. If 
you selected the Load file option 
then the program will check the 
disk for the names of the data 
files on it and print them out on 
the screen. Then a prompt for 
the file name will appear along 
with the default file name. Pre- 
ssing the RETURN key will load 
the file under the default name 
displayed. To enter a different 
file name, just edit the filename 
displayed then press the 
RETURN key. 


5. Zone search — this allows 
you to find all of the members in 
a particular zone. Please note 
that this is a printer only 
function. 


6. Age search — this option 
requests you to input the date 
and then all members who are 
either too old or too young for 
the club are displayed. 


7. Name search — this option 
requests you to input the mem- 
bers name, and then either 
displays the members details or 
informs you that no member of 
that name is on file. You do not 
have to enterthe fullname ofthe 
record you are searching for — 
the program will look for all 
names beginning with whatever 
input you enter. For example if 
you enter the letter P then it will 
display all names beginning 
with P. 


8. Display — when you select 

the display option, you will be 

given three choices of display: 
a) Screen Option(1), will 
display the records in alpha- 
betical order on the screen. 
b) Printer Option(2), prints 
out an attendance sheet. 
c) Printer Option(3) prints 
out the details in a list form. 


9) Delete Record — this 
deletes any members record 
from the file. To select the 
record, use a search option to 
find member, then leave search 
option, and select delete. The 
record will be displayed and 
you will be asked if you wish to 
delete the file; type Y to do so. 


10. Amend record — this 
amends any members records 
already on file. Similar to delete 
for selection of file. 


11. End — this retums you to 
BASIC after reminding you to 
save the file to disk. 


Cassette users will need to make 
a few changes in the load and 
save sections, these are as 
follows: 


Line 200 — Remove 
FILE$(15) 
Line 240 — Remove 


:-FILE$="D:CLUBFILE.DAT’ 
Line 2670 — change the 
word diskette to cassette 
Lines 2720-2740 should be 
deleted. 

Line 2705 — FILE$ should 
be replaced by “C:” 

Lines 2780-2810 should be 
deleted. 

Line 2830 — GOTO 2860 is 
placed by GOTO 2880. 
Lines 2860 and 2870 should 
be deleted. 

Line 2880 — FILE$ should 
be replaced by “C:" 


The printer options of the pro- 
gram have been written to work 
with an Epson RX-80 Printer. 
The codes required may wellbe 
different on different printers, for 
this reason we have listed the 
printer codes used and the func- 
tions they perform: 
CHR$(27) : “m": CHR$ (4) — 
GRAPHICS MODE. If your 
printer does not have a 
graphics mode replace the 
graphics characters with an 
ordinary character, for 
example, an exclamation 
mark etc 


CHR$(27):"E” — This sets 
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the printer in its highest 
quality print mode. 


CHR$(27):"8" — This sets 
the paper end ignore fea- 
ture. Paper end ignore 
would stop the printer when 
the paper is close to run- 
ning out. 


CHR§$(27):"1" — This is the 
line space control, it sets the 
spacing so that there is no 
space between characters. 
CHR$(27):"2" — sets line 
spacing back to normal. 

CHR§$(27):"—":"n" — n=0 
stops underline aoe 


LINE 240 contains the graphic 
characters to be printed for grid 
pattem on attendance sheet 
(the only thing that requires 
graphic mode). The first chara- 
cter is the left half of a square, 
the second is a complete 
square. The characters typed in 
the program look differentto this 
and are obtained by typing, 
Inverse Control M, and Inverse 
Control L. 

Due to the Atari's unique 
string manipulation techniques 
(it makes use of strings of up to 
32K rather than string arrays), it 
would prove to be almost im- 
possible to convertthis program 
for use on other computers. 

The program as shown will 
only handle fifty records but this 
may be extended by altering 
the DIM statement in line 200 of 
WFILE$ by any multiple of 93, 
up to the limit of available mem- 
ory. To change the age limits 
the values for YOUNG and 
OLD in line 2340 the equations 
Z—(Age— 1)*10000 for YOUNG 
andZ—(Age+1)*10000 for OLD 
should be used. 

In the program listing shown, 
all the inverse characters are 
represented by italics. 


Listing: Clubfile 


TURIN 
M REPEAT 

‘OSL TION 64 
SLT ION “by 
PJM 


Ud YL) 


cM W Lt a Cb ey 
11 (7S) 5 ZONE (ld, 
a 21 aa i 


AAS, (GI Taths, 
“a a Oo PORE f 


CHO LCE 


5) 
FIL 


PFILL$, PFORM$ 
POUTS 
PRES 


S1$, S2$, S3$, S4$ 


S5$, S6$, SB2$, SB3$ 


SB4$, SB7$, SB8S, 


_ SB9$, SUO$, SE1$ 


SU2$, SU3$, SU4$ 


SUS$, SU6$, SU7$, 


POO 


y 1A ae 
DE CP 


79rd 


) ,OR7EC1E) , Ske 


oC) 
e TF 
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), SSEC1L1), 


LONG TG ENTER 


yA C&O) 4 


S4k CLL), 


FEATURE: Clubfile 


Variable List 


Temporary storage and input. 

Entry of address. 

Entry of address and input of Directory. 
Holds Address of individual record. 
Temporary storage. 

Holds Date of Birth of individual record 
Holds Filename 

Holds Initial of individual record. 
General input string. 

Holds Printer output. 

Used for formatting output. 

Used for setting title. 

Used for messages in menu. 

Used for messages in menu 

Used for messages in menu. 

Used for messages in menu 

Used for messages in menu. 

Used for messages in menu. 

Used for messages in menu. 

Used for comparison with SURN$. 
Holds Sumame of individual record. 
Holds Telephone number for individual record. 
Single string holds complete file. 
Holds zone code for individual record. 
Used for determining positions in records. 
Counter and in FOR/NEXT loops. 
Counter and PRINT positioning. 
FOR/NEXT loops. 

Second variable for second record. 
Size of WFILE$ 

Y co-ordinate of cursor in menus. 

X co-ordinate of cursor in menus. 

Flag set in delete for use in sort. 

Used for input. 

Used for age limit. 

Used for age limit. 

Counter 

Holds value from STICK(O) command. 
Flag in sort routine. 

Holds value from TRIG(Q) command. 


Holds value for JY, used to check if stick has been 


moved since last pass. 
Holds length of strings. 
Holds value of date. 


Are ef 


ON DEPAUL 


(GOTO) iQ) 


vo" THEN 14@ 


PICA Skies Ce) 


Sk C7), 


£5 by of 


Oy TIGHTEN Si srpctney dbo dei ry pl] el 


DORE C1@) . TRIE (8) yA ClO) , BE CLS) 


yMULT TE CLR) . ADL C7 


(7), FFORM# (42) , FFI 


Sn 


“Zone search" a G4eke" Zone search's S35#="Digsplay': Sok") 


i OS bee 


="Ds CLUBF ILE. DAT" 


coed" SA Amenc record's SE 7 as" Added receared" 
Em CP a" 


ZH C11) y SU4# (9) , SUSE ( 9), SU6F C11) ,SU7ECIO) , SUBS C11) SU 


"Change men's SU7#e" Ace search's SUO#= "Name search"; SUG#s" Save Fate's Sug 

i Pil@" 

ne 0 “SUL +: Change merit a Slpitdes: 

see ablay file" sGOTO 2770 
REM SORE ROUTINE 

SOM POSTION 14, 

L TO J/9%— ba TI 


="Namne geareah' sa Slu4#e"Save file's SUS 


ace ed 14) 
2, 1-76) sBeeWRILee (Ltd, Litdads le At 


Pa gL eWE TL CL aL DO) WR Dee Co 


PORD ROUTINE 


tPFOSITION 13,1:7 "Delete Record"sFOSITION 2,208 '° "De you wih 


pe Ye) SHR MS Ae 
JOSUE FLAsGOTO 1410 


yes CLOGE dele LF 
(EK) = a" VE NEXT kes 


AMENDMENT. ROUTINE 
P10 Cela PRINT CHRE C125) 
JN 14, .a 2 "'Menervcl ed's FOSTTION 10,8059 “Enter carr@et Lined’ ya ROS iT 
"Change lines using edit" 
TON 0,427 "Surnames "sePOSITION @,5s? “Initials "“garOSiTION Oyo: “Date 
“hy CDDRMIMYY)s "s 
TION 0,927 “Roads "“sg:FOSITION 0,787 "Fhone numbers "arFOSITICON @, 88% "Za 
ITION @,4@a? "Areag "4 
“TON @y, 4489 “Towns "ss SURNEWE TLE CC, Crd) a tee 
wt lGyCrlG) sFOSITION 18,5 
IND 


SITION 2, 4a SUMS a TNT Take 


INI V#a WE TLE CC 18, Cote 


Ss GOSUE SAO GOTO 1418 


ARCH ROUTINE: 
on [ON 14,427 "Zone search"s POSITION 8,627 "Which zon@ co 


0,"P 2429 Hy CHP C27 
~"e"4" 5 "ZONE 
STEP 93%: 1F SE 
dy Se ae epee WF ULES (1 
SUP: #2, INIT; SURNEs ADD: CLOSE #2 


"s'Q" CLOSE Has 
THEN & 4 @ 
TLE S (CL +24, T+) 


> MENU 
Me JY 7 9 OTe Q 
Search ment 79@ 

: Mdm (QTR IA ~(ST= 14) 9 TRIGESrelG (a> 


GOTO 
9) (3 


7TIOLPOSITION XE IY 


730 Le JY¥eli THEN SUOEs 
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FEATURE: Clubfile 


THEN ‘ § 
THEN ? 83 


GOTO 63@ 
TRIE UI NT ete CO a) OU). dq 

SI TION XP US G 
DSTITION XF,7: 7 


S£5sPOSITION XF,1@:? Su4#s 
: ek 
SU Lay s RETURN 


IStT LOM XP 
S07 TON XP dis? § 
SITION XP, les? Ses 
BRANCH FROM HENU 
ay = GOTO 1410, 2260, 2480, 2660, 2770, 520, 2668 


3442) 
B50) 
BHM 


LAY ROUTINE 


SJ 8POSITION LS,1i2? "DISPLAY FILES" :POSITION 12, ASPECT IMEIN 16 


NN 


OPTION C2) ''y 
: PSLTION 12,78 ROR DONT Ca) es 
890 FOSITION S92? "CHOOSE OPTION "ss INPUT M 
900 TF Mel THEN 1268 

s THEN 117 
® THEN 840 
78,0, "Fes? #3 CHRE (27) om" s CHRE (4) sCHRE(27) s MENS CHRE C27) Bs CHAE C27 
PAWL GOTO 9S 


"sy BEC 


(Lr Iti) sCTReC TR 


aha T ges "sSGOTO 1008 
"Migs. '"sGOTO 1008 


ep M " 


970 IF 
280 LF 
(oe PSA) fo | 
1a 


: PF ORM pINIT#; GURNEE PE 
pees PERM &s CHR C27) 3 t= :"O" 


2° "POSITION NEW SHEET OF PAPE 
IGITION 6, 
Tree) BCE 
s0TO 1940 
FAQ 


"haa GET HAY RE CLOSE dese TF Red Se THEN 1) 


LM és? ES 
LQ?) 
LEB 
LOY 
11a 
1162 
LLG “PS tke 
’ Dee oe. ara) fe 


"s PE ORME 


DRM y CHEE C2 S7) ge "s "Oe NEXT TsGOSUER 111036070 


ee 
" Cs ae 


4 UOUEBS TOTAL 


ww Won 
4 


"se "QO" s RETURN 


#2:G0TO 1412 
DHE C27) g MEE CHRE C27) 2 "8" CHRE (27) gL CT REQ 


1198 


Lt) TO) me 


gltV+e4) 2", " THEN GOTO 1230 
yLaVera4d) se INI Te We TLE CT +1 6, 0407) se SURNEEWE TLE Clad, De) s TEL 


ee 7A DORE C4 y SWE TLE CL, Deed) a DOE ¢ 


EM (ADD: £) FOR VVs ‘wn 
(VV4L VV] ) "sy NEXT VV 
FE eee Ue MEANT 1F 
(Tete THEN FFX 


“sADD#; TELE: " "SDOBEs ? Hoy CHRE C12) 


CHR: "ROSITION NEW SHEET OF FAFER' a FOS TT LOM 


ANY) 


Hoyt yO, "Ks Se GET #S,RACLOSE #3: TF RelSS THEN 138@ 


Hee GOT 1410 
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mio) PROD RIB CL x 
Lela GOS Les SAN SU yd sy Mad Jt S| At Ft Be 
i TF Re ASC THEN L410 
OH MEX Tol 

| TRS ea a bamecn sen 
ff Vr a 
ARS AA TIGRE ATEN AE (aig Abts 
OT IE CQ) ad Yaa. 


Jee eae abe Pes AV 


> 
ca 
S 


LO 
Sey) ton (Sy 


Pel (3 CQ) 


tee ye 7 TIRES A ¥ ee 
jes lees ge ce Ws 
a Py VERY Gi PEM 2583 
a7 TF SN euee 4x 
died y We CCE LIRR 

TeHEN pecs 


psesco uy ears (eo Le TCIM ox bg. 


yt Bat : ITION XP, ¢ 
TION XP dds’ ‘ UPA) Gee 
{ { : BRANCH FROM MENG 
L598 ON I¥e6 GOTO 620, 1618, 370,420, 858, 2660 
LOM GOTO 14: 
Loi ADL 
| ‘ Je 4} 


yom PRES TLR 


1414.2 
"adel 


“Initials beret CMe Tine GIs mld] Pyr cost omsammmmalo erat 
“(ODMMYY) ee 
MIE IOUINE (ea es itoesyelty BEES A LTR E: alas tds) oa) ay ere eine c at PIN L tahs ak abiioek Mayne 2! 


POSITION 0,782 “Fhone numbers “sHPOSITION O@,8:7 “Zone: “ssGOSUkR 146709 GOTO) 2 


SINFO MULT Taba TF LEN CMULOT aE) =@ THEN 1472 
VPA 171 
SE Name Ea Larng ose CHS Ce 


NarFOR G=1 TO 2@: NEXT Qa POST TION 


L678 
171 


TT TON 2,4: 
Ear 


"16 THEN MULT Oa CLEN CMULOT Cae) rd) = 


NEO MULTI Te LEN CMU TL) ea THEN 17 5¢) 
THEN 1780 

"One anditdsal 
Ged TO 20: NEXT 


L74@ 
ION 9, 
ier rAray Tt E Met? 

178 Te TU) 2 THEN MULT Tae CEN CMULLT Tae) Ad) ss “Ss GOTO 1780 
L79Q ye 

18M 


x serait (eral 


YOR OLSEN CMUL. TE) 6% THEN 1 85@) 
»Le's 


Ae MEXT Ge FOSTTION 14,1487 " Mee ROSlT LOM 


£6 THEN MULT 14 (LEN (MULT Ia) tl)" ": GOTO 


14, 7s UNE MULT Dae TE LIEN OMUL.T Dak) =@) THEN 1 B42) 
JLT I) E9 THEN 1916 
retry A Fe MIRE Merete Aaa Jaap 


189@ ee aa 3 (Ge) TO 2Q:NEXT Gs FOSLTION Ley las?" ACU etkeaal IP ah 


UN aa ee oH 
| 1980 


LEO 


GOT 
F 88 THEN MULTIS (LEN CMUL TIS) +1)=" "“sGOTO 1910 


MOLT Les LF =] THEN 1958 


NOMI. 
BMMEh & 


1940 
LP SQ 
19S fs 


marae) 


OSITION 6,98 TNEFUT AD Las TF LEN CAD 1a 
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FEATURE: Clubfile 


ECL TEN (ADI #)- 
toa Long" 


THEN 200% 
2@x NEXT 


26M THEN ADD CEN CAD TA doe! 8 GOTO 2 
Lak RE TURIN 

Jt y dl) @ SURINE s WR Te Cd? yg Pa DS) ee TIM TB a WIE Doe OD CV WHOLE 
PNT) 1) a 

CT ea yl GP) aT ESL 
18@) 

2080 LF aC" ") THEN 161 

“O98 GOSUB F1@sGOTO 1418 

S100 CHR CLAS YCHRE CASS) a? ae sh oak oa? or P a? a? "Fleage use a search routines 
°’ "ko identify the file's 

ol 1 TO eOOs NEXT DELS GOTO 622 

OUTPUT SUB ROUTINE 


ea A SS Rc NO Dd Nd 


TLS (1484, 1491): ZONE€=WFILES (1492, 1+92) 
SHR (AS) +FOGITION @,4:? "Surname: "sSURNS:POSITION @,S:? "Imitial: ";INI 


POSITION @,62? "Date of birth (DDMMYY) s "sseFOQUT#=DORE CL, 2) a? POUTEA 7 se POUT 
DCE Coy 4) 

BQ  FOUTE ys" / "as POUTES#DORE CS, &) 
199 POSITION 4,737 "Fhone number 
ION @, 98"? Vaddre 
ied 4174) D=O: FOR Fs 
Ue sito Cina 
Je Der da? POUT s F 
4) Nit 1 


° FOUTS 
"sTELESs sFOSITION @,8:7 "Zone: “3 ZONES: sPOSTT 


zz se 


rQ 6: FPOUTE=ADDE (FP yPoO a TF FOUTS="," THEN 22nd 
Q) 
ISITION 9, 9+) 


SQ) REM “AGE SEARCH ROUTINE 
@ TRAF G20; PRINT CHR (125) 
@ POSITION 18,43° "Age search"ssFOSITION 7,lis? "Flease enter todays date"ysk 
oe Lae? "(CDDMMYY): “ses INPUT MULTIS 
TO 68:IF MULTIS(CTR CTR) "0" OR MULTI#(CTR,CTR) &"9" THEN 2:51 


LIEN (MULTI) 6 THEN 2 
SITION 14,2027 "Not pea 


sible": CHRE (253) 2F0OR Q=1 TO 2Q:NEXT Ga FOSITION & 


"es OF CLEN CAH) +1) @MUL TIE CS, 6) 2 Ot (LEN CA) +1) MULTI Ch 4) eA CLEN CAS) i) = MUL. 


O84 ‘De i PVAL (A) # YOUNG#Z-GQU0001 OLD#Z—1L200002 FOR Tel TO J STEP Os DORS=Wr TLE Cl4+ 1, 
(en) ) 
@ Paes AE CLEN CAs) +1) = DORE CS, 6) 2 OF CLIEN (AE) +1) =DORE (CS, 4) AF CLEN CAE) +1) = DORE CL, 
wYs eV ENL. (PoE ) 
TE YS YOUNG THEN 2h9Q) 
@ TF YS OL THEN a4 
@ GOTO 2450 
2290 GOSWEA BL2OsFOSITION 13,142? "Toe young" sGOSUB 2598. GOSUR 18a 
A ‘ Cc" ") THEN 2450 


20 GOSUB @AS@sFOSITION 16,14:° "Tee old"sGOSUB 2590:GOSUR 18 
IF Raat SC" ") THEN 245 
; 4) 


EM NAME SEARCH SUB ROUTINE 
2430 FRINT CHR (125) 
2490 POSITION 14,127 "Name gearch"s POSITION 0,627 "Fleage enter members siuename 
E ‘OSITION 12,82 INFUT MULT Te 
NCMULA TT a) 
VV THEN 248 - 
VVeIL7 THEN 2558 
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62 


FEATURE: Clubfile 


aw FOSITION 3,14: 7 "Name too long" ss? CHRE (2953) 2FOR G1 TO 2@:NEXT Q:FOSITION 


TION 9,42 "ssGOTO 2480 
i TO J STEP O33 TF MULTI¢< -WEILE#(I+1,1+VV) THEN 2570 
20% 7 :GOSUE 2598:GOSUB 180.IF ReeASC(" ") THEN 630 


PEP OSITION 6,14: 7 "No one of that name on file. "sFOR 


TO 200: N XT Ore 


90 "Do you wank a hard copy. Y/N" se CLOSE HREOQRPEN #2,4,0, "Rae's GET Bey ky CLOSE 


2 IF 


On 


ASC CTY") THEN RETURN 


2"Pe"a? #23 CHRE (27) 5 "EB" 
FOR Y=3 TO 14:7 #2;CHR#(13);:FOR X=@ TO S9:LOCATE X,V,Rs? #25 CHR (RD 3 sNEXT 


Xi NEXT Y 


2630 
2642 
2650) 


SOB Q) 
OID 
7 


GOTO 
7 7) 


2780 7 (Ub 
2790 TR 


63) 


$y CHR C1 Had s REE TURN 
ohare prints nat re@ady/"s CLOSE His RETURN 
ie CHR C1: 1 CHR tFOGSITION @,18:° "Neo Pile present to save/"aFOR DEL 


PFOSITION IS,1287 "SAVE FILE" SFOSITION 10,1227 “Insert save a 


7 18a? "Frege ES to @xit programy sGOSUR 188 
ASC ("™ ") AND Re GASC CUE) THEN 630 
ge alee THEN 


"ENTER FILE NAME" 
> FILE SITION S,1@:INFUT FILES 
a "DAT" 
N #18, 2, FILES: ? #130 
TO J STEP 93: I$=WFILES(S,S+92):? #1g1$:NEXT S:CLOSE #127 CHRE (253 


FROM DISK 
EN #1,6,@,"Di¥.DAT"S? 3° 
PL ADSH: TF 


ee LQ 


od 4) 
Az 

SO 3@) 
2B40 
2850 
2862 


"DO. “YOU WISH TO LOAD CLD A FILE OR START (CS) A NEW FULE' ss INFUT 
IF Ake" LO" THEN 286) 
IF A#="S" THEN 161 
GOTO 
? S NAME eee eee So UNE OT bees 


Tees INeEUT tla de FOR Sel TO J STEP 9OSaTNEUT diy Tas WET 
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SHARP iW tejs%e)b) 7. aS 


CPU Z80A (two), 80C49 Notes: The Sharp MZ-3541 is aimed at 
MEMORY 128K RAM, 8K ROM the businessman. RAM is expandable to 
LANGUAGE Sharp BASIC 256K, while two disk drives may be 
MASS STORAGE  Twinintegral 54’ floppydiskdrives, added externally to complement the 


LONDON 


SHARPSOFT LTD. 


Specialists in all Sharp 
software and hardware. 


Sharpsoft Ltd, Crisallen House, 
86-90 Paul Street, London EC2. 


total capacity 1.28 Mb integral pair. Colour is only possible Tel: 01 - 729 5588. 
KEYBOARD QWERTY, cursor, numeric pad, with the optional graphics expansion | LANCASHIRE | 

function keys RAM. One Z80 handles the main CPU LANCASHIRE 
INTERFACES RS-232C, Centronics, interface for activities while the other handles STATION ELECTRICAL 

extra external floppy disks peripheral activities. The third Dept ae oe. Road, 

: ] est Bank, 

DISPLAY Monochrome monitor, colour processor handles the keyboard. The Lancs LH26HN. Tel: 0524 824519 

optional ee availability of CP/M means a ready Large range of software, books and 
GRAPHICS 80 by 25 text, 640 by 400 high- supply of business software. eee ioe for sag ea Ree in oe 

resolution graphics ars competes pat sous 


SOUND Single channel SAE for lists 


MICRODEALER — ORDER FORM 


Please include my business details in the next available issue of Computing Today: : Es ig 


ona 
ee | Oe eee ere £20.09 rh 


BUS LTRS IN RIT Nh ocak sehea eee eter ne ein Lat elers Ve Lede uae Siero arele: Bisih ereteveve to elelerat elevate’ etabeserety cits 


Contact (Office Use Only): .............. SO Rt NCIS ROR OOH ATA Ei PER OCI TO NORIO ES © Br mr 4 


Post To: Computamart, Computing Today, 1 Golden Square, London W1. 


a = 
| | 

| 
| COMPUTING TODAY 
| | 
| CLASSIFIED ADVERTISEMENT — ORDER FORM | 
| If you have something to sell now’s your chance! Don’t turn the page — turn to us! | 
: Rates of charge: 40p per word per issue (minimum of 15 words).Please state classification 
| and post to COMPUTING TODAY, CLASSIFIED DEPT., 1 GOLDEN SQUARE, | 
| LONDON W.1. | 
: Please use BLOCK CAPITALS and include post codes. | 
| Name (Mr/Mrs/Miss/Ms) | 

(delete accoraingly) 

Address 
eS (ean iereiee eae nga! l 
Slonature.otscoisic5ccccs ccsessesccees cose seee ence Dates .<c5..505.cec00 5503 | 
| Daytime TelNOsc.s.c:.ssce eee tel ie | 
Please place my advert in COMPUTING TODAY for........ issues Commencing as soon as possible. 
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ACT 


MICRODEALER 


xi APRICOT 
CPU 8086 
MEMORY 256K RAM 
LANGUAGES Microsoft BASIC, Personal BASIC 
MASS STORAGE No cassette drive 
Integral Sony 34%" 315K microfloppy 
disk drive 
Integral 5 or 10 Mb hard disk 
Os MS-DOS 2.11 with GSX bundled 
CP/M-86 (not yet available) 
Concurrent CP/M-86 (not yet available) 
KEYBOARD QWERTY, cursor, numeric pad, 
function keys 
INTERFACES RS-232C, Centronics, Microsoft mouse 
DISPLAY Monitor (supplied) 
GRAPHICS 80 by 24 text with block graphics 
800 by 400 high-res graphics under 
GSX 
SOUND No 


Notes. The Apricot xi is a development of the award- 
winning Apricot, and replaces one of the latter's disk drives 


with an integral hard disk, providing vastly increased storage 
with faster access. Memory may be expanded in 128K 
increments to a maximum of 768K. The languages and 
operating systems mentioned above come bundled (except 
for Concurrent CP/M) and four software tools are also 
bundled, including an asynchronous package for use with 
the optional modem card. 


TIMATIC SYSTEMS LTD 
The Market, Fareham. 
Tel: (0329) 239953 


For the complete range of Apricot hard- 

ware and software. Also dealers for 

Zenith, Memotech. For future informa- 
tion call or ring anytime. 


MIDDLESEX 


SIRIUS AND APRICOT 
IN STAINES 
Micronomy Ltd., Unit 18, 
Central Trading Estate, Staines, 
Middlesex TW18 4XE. 
TEL: STAINES 63651 


SCOTLAND 


SIRIUS 


is alive and well and supported at 
ROBOX 


(Office Equipment) Ltd, 


The Scottish Computer Centre 
Anderson Centre, Glasgow 
041-221 8413/4 
34 Queen Street, Edinburgh 
031-225 3871 


WALES 


SIGMA SYSTEMS LTD 
266 North Road, Cardiff 
Tel: 0222 621414 


Main dealer and Service for 
ACT, SIRIUS, APRICOT, 
IBM, COMMODORE & DIGITAL 


Q data limited | 


The Black Country's specialist in micro- 
computing. Full range of ACT Apricots 
and IBM personal computers. 
The Limes, High Holborn, Sedgley, 
West Midlands. 

Tel: Sedgley (09073) 62331 


TO FILL THIS SPACE 
PHONE CAROLINE 
ON 01-437-0699 


615), MICRODEALER 


Notes: 
popular micro with 


The Commodore 64 is a 


a great deal of 


games software available. There is 


also some 
available. 


business 


software 


The Commodore 715B is the top 
model in the 700 range of business 


machines. 


’ . YORKSHIRE 


YORKSHIRE ELECTRONICS 
Commodore Appointed 
Commerical Systems Dealer 
Full range of peripherals and 


Software available 
Caxton House, 17 Fountain St., 
Morley, West Yorkshire. 
Tel: 0532 522181 


NASCOM bWiteis{o)e) 4:13 


| NASCOM 3. 


CPU 
MEMORY 


LANGUAGE 
MASS STORAGE 


OS 
KEYBOARD 
INTERFACES 


2 MHZ Z80 
8K or 32K inbuilt RAM 
(expandable to 60K) 


Full Microsoft BASIC 
Single or twin 5.25” disc 
drives 350K capacity per 
drive 


NAS-DOS or CP/M 2.2 
Full size QWERTY 
RS232 and 16-bit parallel 


DISPLAY 


GRAPHICS 


SOUND 


40 or 80 column 25-line 
display 


High resolution graphics 
with 8 foreground and 8 
background colours (400 
x 256 pixels) Double 
density graphics with 2 
colours (800 x 256 pixels) 


No 


PLYMOUTH’S 


beater” MOSCOM 


S & R BREWSTER LIMITED 
86-88 Union Street, Plymouth PL13HG 
Tel: 0752 665011 Open: 6 days 


IS YOUR COUNTY 
REPRESENTED? 
— IF NOT — 
WHY NOT? 


LANCASHIRE 


EV COMPUTING 


700 Burnage Lane, 


Manchester M19. 
Tel: 061-431 4866 
80-BUS SOLUTIONS 
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Lineage: 40p per word. 


COMPUTING TODAY 
01-437 0699 


Semi display: £9.00 per single column centimetre 
Ring for information on series bookings/discounts. 


All advertisements in this section must be prepaid. 


Send your requirements to: 
CAROLINE 
ASP LTD, 1 GOLDEN SQUARE, 


Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request). 


LONDON W1 


MICROSERV for expert repairs to 
BBC machines and disk drive. For 
details call or write to Unit 4, Denny 


PROGRAMMER’S MARKET 
This directory lists 700 software buyers 
in the USA looking for freelance micro- 


NEWBRAIN & SANYO VIC-20 USERS 


Professional Micro Computers 
for the prices of hobby machines. 


NEWBRAIN ON SPECIAL 
OFFER 


£99 PLUS VAT 
Model AD with free beginners guide 
and tape, investment software and UK 
postage. As above plus about £100 
value of business/general software 
£129 + VAT. 

Limited offer-ring now 
SANYO 550/555 COMPUTERS 
Micropro Wordstar, Calcstar etc at no 
extra cost! Printers: Epson, KDC, 
Juki, Kaga, Daisystep 2000 etc. 
Monitors & Recorders. 

Call STEVENAGE (0438) 812439 
anytime for hardware/software lists 
Mail Order and Access facilities 
ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, 


A renumber facility for your 
basic programs requiring no 
memory expansion. Cassette 
£2.00 including post and 
package. 

Dept 2, Bolling Software, 

PO Box 42, Bradford, 

West Yorkshire, BD4 7UD 


COLOUR GENIE owners quiz 
game £2.99 coming soon — Quiz 
Master £4.99, Fires of Mordor, 41 
Pexwood Rd, Tormorden, Lancs. 


Welwyn, Herts AL6 9TD. 


=) f 
INCENTIVE 
£6.95 


AMSTRAD accessories, video 
and power extension lead:- £9.95 
stereo amplifier, connect two 
speakers for stereo:- £15.95 
inclusive. Amware, 15 Heath End 
Road, Flackwell Heath, Bucks, 
HP10 9DT. 


COMMUNICATIONS 
Acoustic and Direct Connect 
Modems for all asynch speeds 
including electronic mail and 
00; << from £79. 


— 


As one of EPSONSs largest dealers 

.we sell service and support their 
full range. For quality, style and 
reliability they are hard to match. 
Write for our full list and ex-demo 
and specials list 


DATA CAPTURE 


BUZZ e 


PRINTERS 

We supply famous EPSON printers for 
all makes of computer. The LQ1500 for 
instance prints Near Letter Quality at 
67cps and Draft at 200cps. The 
incredible P-40 costs only £87 (ex VAT) 
and prints up to 80 characters per line 
and BARCODES. 


We have supplied many hundreds 
of terminals for data capture for 
sales men, shops or depots and can 
get your data into most micros, 
minis and mainframes over tele- 
phones. Call us to discuss your 
applications. 


ACTIL is a new concept in Retail Systems. 
A general purpose, battery powered CP/M microcomputer 
which looks like a till, but also does accounts, stock 

control, order entry and communicates. Ideal for small 

shops, video libraries and market traders, as well as 

larger groups. 


The Computer Centre, 

Bugbrooke Road, GAYTON, 

NORTHAMPTON NN7 3EU. 
: (0604) 858011. 
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Workspace, Denny, Scotland. FK6 


6DW. Tel: Denny (0324) 823468. 


HOME COMPUTER REPAIRS 


Look at our fantastic prices on repairs! 
BBC a £27. 


VIC 2 
COMMODORE 64 
DRAGO 
ORIG/ATMOS 
ZX SPECTRUM 
ZX INTERFACE 
ZX MICRODRIVE 
PLUS OTHERS! 
The above prices are inclusive of parts, 
labour, P&P. All repairs carry 6 months 
warranty on replaced parts. Extended 
warranties, peripheral repairs, 
upgrades etc. etc. All available. Ring 
for full details (0234) 213645. 
ZEDEM COMPUTER LTD 
2 Kimbolton Rd, Bedford. 


££ TAX MASTER! ££ 


END YOUR INCOME TAX WORRIES! 
A user friendly tape/disc, password 
protected, 2nd processor, etc. (view 
change and print-out operations) £9.75 


ANDERSON’S 


56 Waterloo Rd., Freemantle, 
Southampton. 


T199/4A BASIC 

Seven games on two tapes one price 
Bagbounder Food of the Gods, 3D 
Maze Hunt, Eat-Up, Laundry Man, 
Lower and Higher and Rebound Sector 
£6.95, 50% PROFITS FOR ETHIOPIA. 
P&P free. Send cheques or PO's to: 
KABEE SOFTWARE, 73 THORNES 

PARK, RASTRICK, BRIGHOUSE, 

W. YORKS HD6 3DA. 


BURGLAR ALARM Equipment. 
ft. 
showrooms or write or phone for 
your free catalogue. CWAS Ltd., 
100 Rooley Avenue, Bradford BD6 


Please visit our 2,000 sq. 


1DB. Telephone: (0274) 731532. 


computer software. Each listing gives 
the contact; name, address, types of 
program worked, submission require- 
ments, reoyalty/payment terms, sales 
tips, contract work available, and new 
information on technical writing 
opportunities. 343 pages. Price £14.50 
Access/Visa accepted. 
Henry Greenwood, 28 Great James 
Street, London WC1N 3HL. 


LEARN TO USE your computer 
on a weekend/holiday course. 
Details from:- Jaysoft MICRO 
Developments, 2 Wester Row, 
Greenlaw, Berwickshire. 


TURBO PASCAL 

Extended Pascal for PC DOS, MS DOS, 
CP/M£86 and CP/M-80, includes full 
screen editor, floating point arithmetic, full 
string handling feature, random access 
data files, complies faster than IBM or MT 
+ Pascal, requires less than 35K of disk 
space, 250 page manual andFREE spread- 

sheet program wate in Turbo Pascal. 

“ONLY £54.95** 
Allprices fully inclusive for prepaid orders. 
CONGUIN SOFTWARE, 
14 GOODWOOD CLOSE, MORDEN, 
SURREY SM4 5AW. 

No callers please = Phone 0524 381423 


* UNLOCK YOUR 
AMSTRAD* 
Amskey 


EASY TO USE utility program. 
Removes protection and allows 
listing, studying and copying of 
your precious software. 

YOU CHOOSE loading speed 
and protection of your back-up 
copies. 

Only £6.99 incl. p&p. Overseas 
please add £1.00 postage. 


Interlock Services Ltd. Dept c.T. 


37B New Cavendish St, London 
W1M 8JR. Tel: 01-609 8301. 


VALUABLE 
ADVERTISING SPACE 
FOR SALE: 
RING CAROLINE ON 
01 437 0699 
EXT 323 
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AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE...AT A GLANCE... 


Computer 
dunk Shop | 


We Buy, Sell, Break Computers & Peripherals. 
10 Waterloo Rd, Widnes, Halton. Tel: 051 420 4590 


IS YOUR COUNTY 
REPRESENTED? 
IF NOT, WHY NOT? 
TO ADVERTISE 
PHONE 01 437 0699 


HERTFORDSHIRE 


NEWBRAIN & SANYO 
HARDWARE & SOFTWARE 
Printers, Epson, KDC, Juki etc. Monitors, Tape 
Recorders, Books, Expansions, CP/M. Sanyo 550/ 
555 Computers. Access/Mail Order. Ask for details 


ANGELA ENTERPRISES 
Tel: Stevenage (0438) 812439 anytime 


LONDON 


LEABUS 


. legal and busines software 
Specialists in wordprocessing systems (multi- 


lingual wordprocessors etc) based on the Apricot 
Computers. 
Open 9am-6pm. Telephoe anytime. 
114 Brandon Street, London SE17 1AL. 
Telephone: 01 708 2756. 


SOUTH LONDON 


CROYDON COMPUTER CENTRE 


Authorised Acorn Service Centre 


29a Brigstock Rd., Thornton Heath, 
Surrey. Tel: 01 - 689 1280 

BBC, Acorn, Electron, Genie, Oric, 
Kaga Microvitek Zenith Monitors 


OKI 80, 82A + 84 Printers. Paper, 
Ribbons, Software etc BUY-HIRE 


MIDDLESEX : 


SCREENS MICROCOMPUTERS 

6 Main Ave., Moor Park, Northwood, Middx. 

Tel: Northwood (09274) 20664 
Telex: 923574 ALACOL G. 


Official Dealers for: Acorn, Atari, Amstrad, 
Apricot, Commodore, Dragon, Einstein, Memo- 
tech, Oric, Psion, Sirius, Sanyo & Sinclair. 
Open 6 days per week 


NORFOLK 


ANGLIA COMPUTER CENTRE 


88 St Benedicts Street, 
Norwich. 
Tel: (0603) 29652/26002. 
Open: 6 days 9am-5.30pm. 


SCOTLAND 


VICTOR MORRIS GLascow 


TANDY TRS 80, VIC 20, VIDEO GENIE, APPLE 
PANASONIC, CUMANA, EPSOM ETC. 


340 Argyle Street, Glasgow G2: 041 221 8958 


24 Gloucester Road, Brighton. 


Tel: 0273-698424. 
Open: Mon-Fri 10am-5.30pm, 
Sat 9am-5.30pm. 


TYNE AND WEAR 


HCCS associates 
533 Durham Rd., Low Fell, 
Gateshead. Tel. Newcastle 821924. 
Open: 6 days 9am-5.30pm (Sat 
10am-5.30pm). Specialists in: Acorn, 
BBC, Video Genie, VIC 20. 


CLASSIFIED ORDER FORM 


COMPUTAMART 
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Compilers like these don't grow on tree 


Oxford Pascal is Fast 

Oxford Pascal compiles down to FAST 
COMPACT P-code, giving you the real speed 
and power of Pascal, together with the ability 
to compile very large programs. 


Oxford Pascal is Standard 

Oxford Pascal is a full extended implementation 
of Standard Pascal. This means that you can 
compile any Pascal program (subject to size), 
written on any computer, anywhere. 


Oxford Pascal is Compact 


Because it compiles into P-code, Oxford Pascal 
reduces programs into the most compact form 
possible. In fact it allows you to pack more code 
into your BEEB than any other language, and 
should your programs become too large, you 
can still use the CHAIN command to overlay 


limitless additional programs without losing data. 


Graphics & Sound Extensions 

In addition to the entire Pascal language, Oxford 
Pascal features a whole range of Graphics (all 
modes) and sound extensions designed to make 
maximum use of the BBC Computer. Oxford 
Pascal also provides numerous extensions such 
as hexadecimal arithmetic and bit manipulation 
instructions. 


Oxford Pascal in Education 

In Education, Oxford Pascal is fast becoming a 
de facto standard. It is already the most popular 
Pascal on the Commodore 64, and will soon be 
released for the Spectrum and the Amstrad. In 
fact, Oxford Pascal will Soon be available for 90% 
of the computers installed in the U.K., and is 
already available in German, French, Swedish, 
and American versions. Students and teachers 
alike find that it makes sense to use a standard 
implementation of Pascal across the whole 
range of educational micros. Call us for details 
of our generous educational discounts. 


Manual 
Both these compilers come with a manual 


which has been carefully designed, not only 
asa quick reference guide, but also as a full 


FULL DISC 
TO DISC 
COMPILATION 


4 


tutorial for those new to Pascal. 


Resident and Disc Compiler 


Oxford Pascal comes in two forms: 


For Tape Users...Oxford Resident Pascal. 
Acompiler located largely in ROM which is 
available at any time. Programs can be written 
and compiled on the spot without disc or 
tape access, and compilation is fast enough to 
make using the compiler much like using the 
BASIC interpreter. Thus, learning Pascal is a 
simple interactive process. Some 15K of 
memory is available for user programs, the 
remainder being reserved for compiled 
object code. 


For Disc Users...Oxford Disc Pascal offers all 
the above PLUS...a full disc compiler which is 
capable of using the WHOLE memory for 
Pascal object code, itis supplied with a 
powerful LINKER, allowing you to break 
large programming tasks down into 
eenalately compilable, easily: manageable 
iles. 


Friendly Error Messages 


Many compilers produce little more than an 
error and line number to help correct 
mistakes in Pascal programs. Oxford Pascal 
however, gives you one of 49 friendly and 
informative error messages. Messages 
which not only indicate the reason for an 
error, but also print out the line in question 
with a pointer to the exact position where 
the error was detected. 

Run-time errors are reported using line- 
numbers from the original source-program, 
with a full explanation of how the error 
occurred. 


Powerful Editor 


With Oxford Pascal there is no need for you to 
learn how to use a new Editor. Pascal programs 
can be entered in exactly the same way as BASIC 
programs, without the need to learn any new 
commands. When you are used to using Pascal, 
you will find our extensions to the Standard 


Oxford Computes Systems : 
Hensington Road, Woodstock, Oxford OX7 
Telephone (0993) 812700 Telex 83147 Ref. 


He poe 


Editor even more useful. What is more, Oxford 
Pascal allows you to mix BASIC and Pascal 
together, in much the same way that you can 
mix BASIC and assembler. In fact you can, if 
required, mix all three together...BASIC, Pascal 
and assembler...in one program. 


Stand Alone Code 


Unlike other compilers, Oxford Disc Pascal 
allows you to compile on the BBC and then 
relocate your program so that it will run on any 
BBC. The relocated program will run without a 
Pascal ROM and can be loaded and run from 
tape or disc just like any other program. 


This means that you can distribute or sell your 


software freely and without the need for ROMs, 
to run either of the above machines. 


Price/availability matrix 


- BBC 'B’ | c64_| SPECTRUM | 

DISC £4995 | £49.95 | Available 
= July 1st 

CASSETTE £39.95 | £2295 | * 1995 


| 
| 
| I ; ae 
All prices are inciusive of VAT 
Please add £2 00 for postage 
and packing 


Oxford Compilers — The Future 

During the next year, we at Oxford will be 

releasing a series of language implementations 

such as C, and Modular 2, for the BBC, 

and other popular micros. Rd 


These compilers are being built, using 
the most modern techniques in Ce 
automated compiler construction, os “¥ 
and will bring to the or % 
micro-user, a level of oe 
robustness and efficiency, 7 
only now becoming > 
available to mini and oboe 
mainframe users. of SE GS 


Oxford... oe 
the Compiler SESS oS 
Compilers. & 7 
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An opportunity to win a super ELEPHANT Safari for two persons — luxury accommodation, travel and all expenses 
paid — with every purchase of a 10-disk ELEPHANT pack made between Ist April and 30th June 1985! 

Look for your participating ELEPHANT Dealer’s special Competition Display and pick up a simple puzzle card with 
your purchase. Send it to us with an ELEPHANT 10-pack top to receive, completely free, an ELEPHANT ‘T’ shirt and 
an opportunity in this exciting competition. Each subsequent 10-pack purchase and completed puzzle card gives 
you another opportunity — there’s no limit! 

Should you have difficulty in obtaining ELEPHANT products, phone or write for details of your nearest Dealer. 


2 e 
Dennison Manufacturing Co. Ltd. 
Colonial Way, Watford, Herts WDe 4)JY, Tel: Watford (0923) 41244, Telex: 923321 
France: Soroclass, 45, rue de l'Est - 92100, Boulogne 
Tel. Réseau de Distribution: 605.98.99, Administration des Ventes: 605.70.78, Telex: EMS 206 436 E 
Germany: Marcom Computerzubehor GmbH, Podbielskistr. 321, 3000 Hannover 51, Tel: (0511) 647420, Telex: 923818 
Other Countries: Dennison International Company, 4006 Erkrath 1, Matthias-Claudius-Strasse 9, Telex: 858 6600 


hsb as pe! ae! 


